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A.1.0 INTRODUCTION 

A. 1.1 General 

Kerr-McGee Chemical Corporaticm (Kerr-McGee) retained Hull & Associates, Inc. (HAI) to address the 

removal activities outlined in the Unilato-al Administrative Order, Docket No. CERCLA VW-98-C-444, 

pursuant to Section 106(a) of the Comprdiensive Environmental Response, Conpensation, and Liability Act 

of 1980 (CERCLA), as an^ided, 42 U.S.C. Section 9606(a), r^ardingthe Toledo Tie Treatment Site (Site). 

This field sampling and analysis plan (FSAP), prepared for Kerr-McGee, provides fidd sanpling and analysis 

guidelines, as wdl as supports the activities described in the removal action work phm (Work Plan)(HAI 

Document #PWM001D.002). 

The FSAP is intended to provide guidelines for field sample preparation, collection, handling, and analysis 

procedures. Whenever appropriate, refaences have been made to HAI Standard Operating Procedures (SOPs) 

provided in Attachment A While this document details sanpling and analysis procedures, it is not meant to 

be a stand alone document and should be used in conjunction with the Quality Assurance Project Plan (HAI 

Document # PWMOOID.OOI), included as .^pendix C of the Work Plaa 

A.1.2 Sampling Overview 

The work outlined under this FSAP contains the methods and procedures necessary to characterize the extent 

of contaminants for a removal action and obtain representative environmental sanples fi-om three media sets: 

sediment soils, and surface water. Sediments and surface water will be collected from Williams Ditch and 

characterized to identify the immediate source areas of contaminants within W^ams Ditdi as required in Task 

6 of the Work Plaa Soils will be collected from borings near the forma- lagoons as required in Task 4 of the 

Work Plan. Table Al summarizes the number of sanples proposed and the associated analytical methods. 

Sampling teams will be used during the majority of sampling and data collection activities. Sanpling teams 

will consist of a designated leader and technical support personnel. The sample team leader's responsibilities 

consist of ensuring that data are collected within the constraints of this plan and the QAPP (HAI Document 

^PWMOOID.OOI), maintaining primary communications between the sanple team and project management 

HULL & ASSOOATES, INC. MiirciagggFmRUARY 1998 
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and reporting potential health and safety threats inposed by equipment weathw, geography, or hazardous 

materials to the Project or Health and Safety Manager. 

A.1.2.1 Sediment Sampling and Profiling 

Sediment investigation activities consist of visually determining thickness of creosote oDntaminated sediment 

collecting, visually charactoriziHg,jcharacterigbg ĵdsu^^^ and shipping sanples ef coal tar oroosoto for 

chemical analysis. Chemicals of concern to be analyzed consist of polycycliC"aromatic hydrocarbons (PAHs) 

consisting of acenaphthene, benzo(a)pyrene;, dtyrsene, dibenzo(a,h)anthracene, fluorantliene, naphthalene;, and 

pyrene (U.S. EPA Method OLM03.2). Sediment samples will be analyzed by U.S. EPA Method 8100. Four 

sediment sanples will be analyzed for the U.S. EPA Appendix DC9 List from 40CFR Part 264p-which,is 

de)Emed_in.lhe_QAPP.. 

A.1.2.2 SoU Sampling 

Soil sampling activities consist of profiling extent of cresosote conpounds in the soils using a cone 

penetrometer testing (CPT)/dq)lpyed laser induced fluorescence (LIF) method (Î IF spectroscopy is 

synonymous with rapid optical screening). Based on the results of the CPT/LIF profile;, a soil sanple will be 

collected, visually characterized, and shipped for chemical analysis. Chemicals of concern to be analyzed 

consist of polycyclic aromatic Itydrocarbons (PAHs) consisting of acenaphthene, benzc>(a)pyrene, chyrsene, 

dibenzo(a,h)antiuacene, fluoranAene; naphthalene, and pyrene (U.S. EPA Mefliod OLM03.2 8.270). Physical 

characteristics will also be d̂ CTmined to evaluate dewatering and other material handling considerations. 

Up to five test pits will also be excavated to. validate the LIF response in areas wtiere the CPT, borings do not 

.indi.cate_the_pxesence.oLcreosô ^ 

contaminatioa 

A.1.2.3 Surface Water Sampling 

The surface water investigation of Williams Ditch consists of collecting representative suiface water sarrples, 

visually characterizing, and shipping samples for chemical analysis. Analytes of concern consist of PAHs 

HULL 4 ASSOOATES, INC. Mirdi.J.9|98.FEBRUAR¥-W9» 
TOLEDO, OlflO PWM001D.003 



Toledo Tie Treatment Site 
Field Sampling and Analysis Plan 

Revision: I 
F«hruaiy-»98M«n* 18..1991! 

Page3d°l£5 

consisting of acenaphthene, benzo(a)pyrene, chyrsene, dibenzo(a,h)anthracene, fluoranthene, naphthalene, and 

pyrene (U.S. EPA Method OLM03-.-2 8270). 

i « 
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A.2.0 SEDIMENT SAMPLING 

A.2.1 Sample Locations 

The proposed sediment profiling locations are presented on Figure A l . These locations are spaced on 

approximatdy 200 to 250 foot centers along Williams Ditdi between Byrne Road and Hill Avenue. The 

profiles are designated PFL-1 throu^ PFL-13. At each profile, three cores will be taken: one in the middle; 

and one approximately 3 feet from each shore of WiUiams ditch The thickness of creosote observed in each 

core will be measured and recorded Then the sedhnents from each of the three cores, from a single profile 

location, will be mixed together and sanqjled. A single background sediment sample will be collected from 

Williams EHtch south of the railroad tracks west of Byrne Road. 

A.2.2 Sample Identification (Labeling) and Designation (Numbering) 

Sediment sanples will be identified according to the following Sanple Identification Numbo" (SIN) as stated 

in Section C.4.2.3 of the QAPP (HAI Document #PWM001D.001). An example of a valid SIN for a sedin»it 

sample would be as follows: 

PWMOOl SED 001 D157 

I I 
I + Employee Number 

+ Sample Number 

Sediment Profile Loctttion Sample Type 

Project Number 

The identification of the sediment samples will provide tiie project numberri 

sanple number, and identification of the sample collector. 

k.typ.e, 

A.2.3 Sampling Equipment. Supplies, and Instrumentation 

Sediment sanples will be collected using a extendible core sanpler or equivalent in accordance with HAI 

SOPs F3012 and/or F3019, adhering to ASTM D 4823-95, Standard Guide for Core SampUng Submerged. 

Unconsolidated Sediments. 

HULL & ASSOCL\TES, INC. 
TOLEDO, O m o 
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A.2.4 Sample Handling. Preservation Methods, and Blank Samples 

For quality assurance purposes, one fidd blank will be collected for every 10 sanples sinalyzed c»- a minimum 

of one per day. The sample will be collected by decontaminating the sanpler according to HAI SOP No. 

FIOOO and then passing laboratory-supplied watCT through the sarrpler. The water Avill be collected in the 

properly preserved OMitainffs specified in Table C.2 of the QAPP (HAI Document #PWM001D.001). The 

sanple will be analyzed for the same parameters as the sediment samples. 

Samples collected for chemical or pl^sical analysis will be stored in a manna* to prevent the samples from 

freezing in cold weather. Sanples collected in weather conditions above freezing for i;dieniical analysis will 

be stored near 4°C by placing them on ice in an insulated container immediately after the sanples are collected 

A.2.5 Sample Analysis Parameters 

Nine sediment samples, collected from east of Arco Drive, will be analyzed for PAHs in accordance with U.S. 

EPA Method OLM03.2 8270. Fajr-Three sediment samples collected from west of Arco Drive(these include 

Qne.backg'oundjimplje) and one from east of Arco Drive will be analyzed for U.S. EPA Appendix D® List 

from 40CFR Part 264. which is described in the OAPP (HAI Document #PW001D.001 rTable A-1). Table 

C.2 of tiio QAPP (HAI Document y/PWMOOlD.OOl) identifies the analytical modiods, data quali^ objectives, 

and QA^QC protocol for each sanplo matrix and location 

A.2.6 Chain-of-Custodv 

The chain-of-custody will trace possession and handling of individual samples from the time of field collection 

through laboratory ddivoy and analysis. The chain-of-custody program consist of procedures for sanple 

labehng, sanple sealing, fidd log recording, record keqjing, and laboratory logging. 

HULL & ASS0CL\TES, INC. Mssb.JlSS.? 
TOLEDC', OHIO PWM001D.003 
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Sample Labeling - All sanple labds will contain the following information: 

Project number 
Sairple media 
Sanple locati(xi 
Name of the collector 

Record Keeping - The chain-of-custody record will be maintained to trace sanple possession and 

time of collectioa TTie diain-of-custodly record will acconpany each sanple and should be clearly 

marked with the following information: ~ 

1. Site Location 
2. Project ManagCT (name and tdephone numb«") 
3. Sanple Identification Number 
4. Signature of collectors 
5. Date and time of collection-
6. Sample typej 
7. Number of containers^ 
8. Analytical parameters requested 
9. Preservatives 
10. Signature of rdinquishee and dates of possession by each party 

Sample Seal - A seal will be placed on the sanple containo* or on the shipping container to ensure 

that sanples have not been disturbed during transportatioa 

Field Log Recording - An ip-to-date fidd log book will be kept by each sampling team (if more than 

one group is sanpling). The log book will contain the following: 

1. 
2. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

HUU, i ,\SSOCIATES, INC. 
TOLEDO, OHIO 

Weatho- Conditions 
Date and time of sanple collection 
SampUng sequence 
Types of sanple containers used 
Sample I.D. numbers 
ParametCTS requested for analysis/preservatives 
Fidd collection mediods 
Destinaticai Oab) and transporter 
Fidd obso-vations 
Sanplo's 

M«!5h..l?981 
PWMO0ID.003 
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Laboratory Logbook The labcsratcay will maintain a record of the processing steps that are applied 

to each sanple (i.e. sample prqjaration techniques, instrumental methods, experimental conditions QC 

results). The time, date, and name of the person performing each processing will also be recorded 

A.2.7 Sediment Classification and Field Description Log 

Sanples will be classified in the fidd according to HAI SOP No. F1006. Sanples will be chosen for textural 

physical analyses at the discretion of the field hydrogeologist. ~ 

A.2.8 Decontamination of Equipment 

The sediment sanpUng equipment will be decontaminated in accordance with HAI SOP No. FIOOO. The 

decontamination rinse water will be collected, containerized, and stored until proper disposal can be arranged 

A.2.9 Disposal of Unused Sediment Samples 

The extraneous sediments that remain following sanple collection will be properly stored in DOT approved 

55-gallon drums and secured according to HAI SOP No. F2013. The drums will be clearly labeled with a 

permanent markCT or paint pea Labd information consist of Site Identification, type of material, generation 

date, and sampler's initials. 

The drummed extraneous sediments will be analyzed for TCLP in accordance with EPA Method 1311 and 

subsequent analyses for ignitability in accordance with EPA Method 1010, regulated v<3latile organics, and 

metals, and ignitabilit\' in accordance with EPA Method 1010 fTable A-1). Additional analyses may be 

required by the accepting waste disposal facihty for fiirther characterizatioa 

DocumentaticMi will consist of conplding a chain-of-custody record as desoibed in HAI SOP No. F3014 and 

Section C.5.0 of the QAPP (HAI Document No. PWMOOID.OOI). The drums included Avith eadi composite 

sanple will be noted on the "comments" section of the chain-of-custody. 

HULL & ASSOCLMES, INC. 
TOLEDO, OHIO 
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A.3.0 SOIL SAMPLING 

A.3.1 Sample Locations 

The proposed boring location grid is conprised of approximatdy 60-65 soil borings plaiced ai approximatdy 

50 foot centers, as presented on Figure A2 and summarized on Table A-1. These locations are designated 

PLG-1 through PLG-6^ 65. Howeva:, the location of these borings are only proposed and the exact number 

and locaticm of the borings may change based on field observations. Each boring will be continuously 

measured using a cone penetrometa- testing (CPT)/deployed laser induced fluorescence (LIF) to a depth of 

approximatdy 15 feet. The boring information will be used to delineate the horizontal and vertical extent of 

cresosote compounds near the forma- lagoCTis.: One background soil sample; vyill be collected near the other 

backgfpundLsanp]es. 

A.3.2 Sample Identification (Labeling) and Designation (Numbering) 

Soil sanples will be identified according to the following Sanple Identification Number (SIN) as stated in 

Section C.4.2.3 of the QAPP (HAI Document #PWM001D.001). An exanple of a valid SIN for a soil sanple 

would be as follows: 

PWMOOl SBl SS2 D157 

1 1 II 
I I I H Employee Number 
I I + Soil Sample LocationSampIe Number 
I + Boring Location Number 
+ Project Number 

The identificatiwi of the soil sanples will provide the project number, boring number, sanple number (e.g., 

sedimentsanple location), and identificaticm of the sample collector. The sanple numbos provided infcHTnatiai 

regarding depth 

A.3.3 Sampling Equipment. Supplies, and Instrumentation 

The physical characten'stics of tiie unconsolidated materials will be evaluated using the (!:;PT and direct push 

technology. In accordance with ASTM Standard D 3441, the cone is typically advanced at a rate of 2 

HULL 4. ASSOCIATES, INC. 
TOLEDO, o m o 

h i^kxm i99i 
PWM001D.003 



Toledo Tie Treatment Site 
Field Sampling and Analysis Plan 

Revision: 1 
- —-i«ifuaiy-W98MWihl8..15i?8 

Page9ofl£S 

centimeters pa second with the driving force of hydraulic rams. Sensors cwitained in die CPT tip continuously 

log tip pressure and sleeve fiictioa The data fi^om these sensors,corresponds to soil type and are used to map 

stra.tigX.ap.hy- Simultaneousfyly with the CPT push, LIF spectroscopy will be used to determine the presence 

of creosote in the soil (LIF spectroscopy is synonymous with the phrase rapid optical screening). Essentially 

the system consists of an excitation laso" and fiber optics. LigJit firom the lasa- passes throujdi a sapphire 

window (located outside of the stainless-sted probe above the CPT tip) and is directed onto the soil as the CPT 

P.rQbeis..adyanced .̂.ThelasCTiî tfluOT 

to the surface. The intensity of the fluorescence corresponds to aromatic concentrations. Thus, this method 

provides qualitative and semi-quantitative information regarding PAH contamination in subsurface soil 

samples,... One soil sanple will be collected from 10 pacent of the borings for chemical analysis of PAHs based 

on the CPT/LIF results. The confirmatiai sanples will be evenly collected from borings showing both low and 

high LIF respcMTse using direct push methods to corrdate LIF response. Ten percent confirmation sanpling 

is sufficient to provide m adequate corrdation between the LIF response and the chemical analysis results. 

Confirmatory test pits will be included in the intrusive program to provide additional corrdation of the 

CPT/IJF tedinology. A total of five test pits yyill be excavated to validate the LIF response in areas where the 

CPT borings do not indicate the presence of aeosote related contamination of the relative flurescence intensity 

dindicates minor creosote-rdated contarninatioa Should areas of heavy contamination be encountered, or 

should groundwater entg the test hole at_arMe that cannot..be.prarti.^^ 

immediatdv terminated and any excavatiCTi mato-ial re-intemed into the original hole. Water will be ranoved 

from tiie test holes onl>' to the extent necessary to ccaifirm stratigraphy and/or the absence of creosote-rdated 

contaminatipa Soils and other soild material excavated from any test pit will be placed iinmediately adjacent 

tQ.theJio!e..on.Visqueen..sheetCs)_M^ 

conditions. 

A.3.4 Sample Handling, Preservation Methods, and Blank Samples 

For qujility assurance purposes, one fidd blank will be collected for every 20 sanples analyzed or a minimum 

of one per day. The sample will be collected by decontaminating the sanpler according to HAI SOP No. 

HULL 4. /\SSOCIATES, INC. M«IS.h..lS9.?f 
TOLEDO, OHIO PWM001D.003 
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FIOOO and then passing laboratory-supplied water through the sanpla-. The water will be collected in the 

properly preserved containers specified in Table C.2 of tiie QAPP (HAI Document #PWM001D.001). The 

sample will be analyzed for the same parameters described in Section A3.3. 

Samples collected for chemical or physical analysis will be stored in a manner to prevent the sanples from 

freezing in cold weather. Sanples collected in weather conditions above freezing for dionical analysis will 

be stored near 4°C by placing them on ice in an insulated container immediatdy after tfie sanples are collected 

A.3.5 Sample Analysis Parameters 

Soil sanples will be analyzed for PAHs in accordance with U.S. EPA Method .827_0_(Table_A-l)̂ OLM03.2. 

Table C.2 of the QAPP (HAI Document //PWMOOID.OOI) idcntifica the analytical methods, data quality' 

objectives, and OA/QC protocol for each sairple matrix and location The background sanple will be analyzed 

for Appendix DC 40 CFR 264. 

A.3.6 Chain-of-Custodv 

The diain-of-custody will trace possession and handling of individual sanples from the time of fidd collection 

throu^ laboratory ddivery and analysis. The chain-of-custody program consist of procedures for sanple 

labeling, sanple sealing, fidd log recording, record keeping, and laboratory logging. 

Sample Labeling - All sanple labds will contain the following information: 

Project number 
Soil Boring 
Sanple numbCT 
Name of the collector 

The record keq)infe sanple seals, fidd log recording, and the laboratory logbook will adhere to the 

same procedures described in Section A2.6. 

A.3.7 Soil Classification and Field Description Log 

Sanphs will be classified in the field according to HAI SOP No. F1006. 

HULL 4. ASSOCIATES, INC. I>falSh.lg81FEBRUARY 1998 | 
TOLEDO, OHIO PWM001D.003 



Toledo Tie Treatment Site 
Field Sampling and Analysis Plan 

Kevisica: 1 
fehniaiy-WeSMin^ 18,.1S88 

Pagel lof l fS 

A.3.8 Decontamination of Equipment 

The soil sanpling and profiling equipment will be decontaininated in accordance with HAI SOP No. FIOOO. 

The decontaminaticxi rinse wata will be collected, ccMitainerized, and stored until piroper disposal can be 

arranged 

A.3.9 Disposal of Unused Soil Samples ^ 

The extraneous soils that remain following sanple collection will be properly stored in DOT ^proved 55-

gallon drums and secured according to HAI SOP No. F2013. The drums will be clearly labded with a 

permanent marker or paint pea Labd information consist of Site Identification, type of material, generation 

date, and sampler's initials. 

The drummed extraneous soils will be analyzed for TCLP in accordance with EPA MtShod 1311 and 

subsequent analyses for ignitability in accordance with EPA Method 1010, regulated volatile organics, and 

metals, and ignitabihty in accordance with EPA Method. 1010. Additional analyses may be required by the 

accepting waste disposal facility for fiirther characterizatioa 

Documentaticm will ccsisist of completing a chain-of-custody record as described in HAI SOP No. F3014 and 

Section C.5.0 of the QAPP (HAI Document No. PWMOOID.OOI). The drums included with eadi conposite 

sample will be noted on the "comments" section of the chain-of-custo<fy. 

A.3.10 Decommissioning of Soil Borings 

Each Soil boring will be decommissiMied according to HAI SOP No. F2002 (Attachment A). 

HULL & .ASSOCIATES, INC. MilsklSg.graBRUARY 1998 
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A.4.0 SURFACE WATER SAMPLING 

A.4.1 Surface Water Sampling 

Surface water sanples will be collected from fearfive locations along WiUiams Ditch to determine water 

quality and possible impact due to coal tar (Table 1). Because PAHs have been identified as the primary COC. 

!h.eRiese sanples will be analyzed foronly for PAHs in accordance with U.S. EPA Method OLM03.2J2.70. 

.Th.e backgr.g.imd..sarnpj.e .ywU Field parameters consist 

of pH, specific conductance, and tempa-ature will also be measured and recorded The sanpling procedures 

will be in accordance with those specified in the following sections. 

A.4.2 Sampling Locations 

The proposed sanpling locations are presented on Figure A1. These locations are designated SW-01 through 

S W-()4. A background surface water sample will be collected from Williams Ditch up-gradient of the Site. 

The up-gradient sanple location is south of the railroad tracks west of Byrne Road 

A.4.3 Sample Identification (Labeling) and Designation (Numbering) 

SurfaceGround-water sanples will be identified according to the following Sanple Identification Number (SIN) 

as stated in Section B.4.2.3 of tiie QAPP (HAI Document #PWM001D.001). An exanple of a valid SIN for 

a surface wato* sanple would be as follows: 

PWMOOl SWl 001 D153 
I I I I 
I i I +-Enplpyee Number 
I I + Sample Location 01-Numba" 
I + Sanple Type-Station Numbq" 
+ Project Number 

A.4.4Sampling Equipment, Supplies, and Instrumentation 

A Swing SanplCT, or equivalent, will be used to collect the surface water samples from Williams Ditch in 

accordance witii HAI SOP F3011. Clean gloves will be worn by each individual handling the sampling 

HULL & ASSOCIATES, INC. MSf c b . l 2 2 8 f i B B R « . « ¥ 4 » « 
TOLEDO, OHIO PWM001D.003 
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equipment and plastic sheeting will be placed on the ground near the sampling location to prevent the 

sampling equipment from directly contacting the ground. The following steps will be adhered to 

during sampling: 

1. The sampler will be slowly lowered beneath tiie surface of the water and will not be dropped, 
since this action may cause agitation and/or -aeratioa and consequentiy degas the water 
sanple. 

2. The sairpler's contents will be slowiy transferred into the proper s.anple contains, thus 
minimizing agitation and aeratioa Refer to Table C.2 of the QAP? (HAI Document 
#PWM(X)1D.(X)1) for a list of appropriate sanple containers. 

3. In order to preserve sanple quality, the sanpling ordw follows volatihty of the anal3^es of 
concera Hence, the sanple containers will be filled first and then tiie fidd parameters will 
be measured and recorded in the following order pH, specific conductance, and tenperature 

The used sanpling equipment and other protective clothing (PPE) will be properly decontaminated or disposed 

of properly following contact with the water. Waste sanpling equipment and PPE will be temporarily stored 

in a plastic trash bag until it can be transported to the dedicated waste receptacle for storage at the Site. 

A.4.S Sample Handling, Preservation Methods, and Blank Samples 

The pre-preserved laboratory provided sanple containers will be placed on ice in an insulated ccxitainer 

following sanple collecticxi. The containers will be properly labded, in the fidd, prior to coUectiai, according 

to the procedures described in Section A3.3. Refer to Section C.4.0 of the QAPP (HAI Document 

#PWM001D.001) for a more detailed description on the procedures for preservation and handling of sanples 

and sanple containers. 

Trip blanks, fidd blanks, and diplicate sanples will be collected to verify quality conti-d and quality assurance 

of tiie tiiat sanple handling, equipment decontamination, and laboratory methods. The laboratory-prepared trip 

blanks will be subject to the same handling and transportation procedures as the accompanying sanples. Trip 

blanks will be required at the rate of one per shipping container. Trip blanks must remain in the sanple 

shipping containers during sanple collection and transportation (i.e., roundtrip). To ensure that the sanpling 
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device has been effectivdy cleaned, fidd blanks will be prepared by tiie sanpling team The field blanks involve 

filling the sanpling device with laboratory supphed ddonized water, transferring the sanple to botties, and 

submitting the sample to the laboratory for analysis. 

The number of fidd blanks analyzed for a class of conpounds will be equal to at least 10 percent of the total 

sanrples to be analyzed for that dass, with a minimum of wie per day. It will be the sampler's responsibility 

to cxjllect the appropriate number of fidd blanks for the day's sampling efforts. 

If contaminants are found in the fidd or trip blanks, the source of the contamination will, if possible, be 

identified and corrective actioa such as modifying the procedure and/or re-sanpling if appropriate, will be 

initiated 

Fidd duplicates will be required at the rate of cme per eve^ 20 10 sanples collected ̂ vith a minimum of erne 

pCT day. It will be the sampler's respcMisibiUty to collect the appropriate number of dupUcate sanples. 

A.4.6Sample Analysis Parameters 

The surface water sanples will be analyzed for PAHs SVOGs in accordance with Method 8270 OLM03.2. 

Thee • required sanple containws and presavatives for eadi analytical method are identified in Table C.2 of 

tiie QAPP (HAI Document #PWM001D.001). 

A.4.7 Chain-of-Custody 

Chain-of-Custody procedures, as described in Section A2.6 of tiiis SAP and Section C.5.0 of tiie QAPP (HAI 

Document #PWM001D.001) will be adhered to during the sanpling activities described in this document. 

A.4.8Data Reporting and Field Logs 

Detailed fidd logs will be recorded during sanpling events to document obsovations and other physical and 

chemical factors that may affect tiie intoprdation of analytical results. The measurements frcxn direct reading 

instruments will be recorded on standard HAI data forms or other acceptable recording device. 
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A.4.9 Decontamination of Field Equipment 

A detailed description of the procedures that will be used to decontaminate sanpling equipment is presented 

in HAI SOP No. FIOOO. 
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A.5.0 REFERENCES 

A variety of technical documents, administrative documents, and publications were rderred to during the 

preparaticai of this document. Some of the reforences caisulted are presented below. Referenced documents 

and publicatiais may or may not have been reviewed in thdr entirety. Ihe guidelines and procedures presented 

in the documents and pubUcations referenced may not have been strictiy adhered to unless stated otherwise. 

U.S. EPA 1986. RCRA Ground-Water Monitoring Technical Enforcement Guidance Document (TEGD). 
United States En\Tronmental Protectiwi Agency OSWER-9950.1, 323 pp. 

U.S.EPA 1983. Interim Guiddines and Specifications for Preparing Quality Assurance Project Plans. United 
States Environmental Protection Agency. 

U.S. EPA 1987. A Compendium of Superfimd Field Operations Methods. United States Environmental 
Protection Agency. 

Army Corp of Engineers. 1970. Laboratory Soil Testing. Engineers Manual. 1110-2-1906. 

American Society of Testing and Mataials. 1988. 1990 Annual Book of ASTM Standards. "Soil and Rocks: 
Dimension Stone: Geosynthetics. Volume 04.08. 

American Soci^ of Testing and Materials. 1997. "ASTM Standards Relating to Environmental Site 
CharacterizatiOTi". ASTM PubUcatiai Code Number: 03-418297-38, 1410 pp. 

US EPA 1986. Test Mdhods fcx" Evaluating Solid Waste. Physical/Chemical Metiiods. SW-846, 3rd Edition 
United States Environmental Protecticxi Agency. 

U.S. EPA 1983. Metiiods for Chemical Analysis of WatCT and Wastes. EPA 600/4-79-020. United States 
Environmental Protecticai Agency. 

U.S. EPA 1988. Mdhods for tiie Ddgmination of Organic Compounds in Drinking Water. EPA/600/4-
88/039. United States Environmental Protection Agency. 
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SOP No. FIOOO 
DECONTAMINATION OF FIELD EQUIPMENT 

1.0 Purpose 

This section documents the procedures that will be followed when decontaminating field 
equipment. The equipment may include split spoon soil samplers, bailers, trowels, shovels, hand 
augers, drilling rigs, soil vapor sampling equipment, or any other type of reusable equipment 
used during field investigations. 

In appropriate, decontamination will be performed as a quality assurance measure and safety 
precaution. Proper decontamination will be performed to minimize cross contamination between 
sampling locations or sampling intervals and transporting potentially contaminated materials off-
site. "̂  

Decontamination of the drilling rigs, if appropriate, will be conductjjd in a designated 
decontamination area. Most smaller equipment (e.g., submersible pumps, etc.) can be 
decontaminated at the sampling location or between collection points. All decontamination 
materials that cannot be recycled will be properly packaged and disposed of based upon the 
nature of contamination. 

2.0 Equipment and Materials 

High-pressure steam cleaner 
Cleaning fluids: non-phosphatic soap and/or detergents, potable water, distilled/deionized 
water, hydrochloric/nitric acid, isopropancl, acetone, methanol, and/or hexane 
Shovels and brushes 
Paper towels 
Disposable gloves 
Waste storage containers: plastic bags, drums, boxes 
Cleaning containers: plastic buckets, etc. 
Plastic sheeting 
Personal protective equipment 

3.0 General 

A. All decontamination will be performed under the assumption that the equipment is 
contaminated. 

B. An adequate supply of all decontamination equipment and materials will be available on 
site. 
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4.0 Procedures 

The following sections present the decontamination procedures that will be followed during the 
performance of all field tasks. If different or more extensive procedures are required, they will 
be pre-approved by the Project Manager and Quality Assurance Officer. 

4J Drilling Rig and Associated Equipment 

A. All equipment associated with the selected drilling method coming in contact 
with potential contamination, both as part of subsurface equipment advancement 
and due to aboveground contact with drilling fluids, extracted soils, drill rig 
lubricants and fuels, etc., will be decontaminated prior to use of this equipment 
for soil boring advancement. At the discretion of the Project Manager, the entire 
drilling rig may be decontaminated due to foreign substances adhering two the 
rig as a result of operations, transplant from off-site, or travel between soil 
boring locations. 

B. A high-pressure steam cleaner should be used to remove foreign material from 
inside and outside of drilling equipment that will not come into contact with test 
samples. Decontamination of sampling equipment (e.g., split-spoon samplers) 
is described in section 4.2. 

C. All liquid and solid material produced from this operation will be collected and 
properly contained. 

D. The date, time, and decontamination procedure used will be recorded on the 
boring log or daily field report or in a field notebook. 

^.2 Split Spoon Barrel Sampler 

To ensure that the potential for cross contamination is minimized during subsurface 
investigations, the split spoon sampler will be decontaminated between sampling 
intervals. 

A. After collecting the split spoon sample, the sampler will be disassembled and 
decontaminated by first physically removing any adhering soil material from the 
sampler. 

B. The sampler will be placed in a bucket containing a non-phosphatic soap solution 
(e.g., Liquinox) and scrubbed until visibly clean. 

C. The sampler will then be thoroughly rinsed with potable water until all soap 
solution is removed. 

D. The sampler will be reassembled. 
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4.3 Submersible Pump 

This procedure will be employed to decontaminate the submersible pumps that are used 
in well purging and/or development operations. 

A. After removing the pump from the well, all exterior surfaces (the housing and 
hose) will be wiped with clean paper towels and placed on clean plastic. If any 
extraneous material is present on the outside of the pump or hose, it will be 
removed using a stiff brush. 

B. The pump will then be placed in a suitably sized container of non-phosphatic 
soap solution (e.g., Liquinox) and potable water. If possible, the pump will be 
turned on to circulate the solution through the pump. 

C. If sampling for metals, local sampling protocol may require that the pump will 
be placed in a bucket containing ten percent hydrochloric or nitric acid and, if 
possible, turned on to circulate the acid through the pump. If sampling for 
organics, local sampling protocol may also require placing the pump in solvent 
pesticide grade isopropanol, acetone, methanol, and/or hexane alone, or if 
required, in some combination, and turned on to circulate the solution through 
the pump. Hie compatibility of any corrosive materials with the internal or 
external parts of the pump must be verified prior to their use. In addition, 
the use of flammable materials for decontamination is prohibited unless the 
pump is certified to be intrinsically safe. 

D. Following each cleaning sequence described in B and C above, the pump will 
then be placed in a suitably sized container of clean pwtable or distilled water and 
then thoroughly rinsed. The pump will be turned on until tlie internal portion of 
the pump and tubing is free of cleaning solution; otherwise, the pump will be 
hand-circulated around the container and clean water will be cascaded into the 
pump. The outside of the pump housing will also be thoroughly rinsed with 
potable or distilled water. The last rinse applied to the pump system will always 
be distilled water. 

E. The pump and hosing will be properly stored to ensure that the system remains 
clean during transportation to other well heads. The pump and hosing will not 
be allowed to come in contact with the ground at any time during handling and 
transportation. If this occurs, the pump and tubing will 1x5 recleaned. 

F. All liquids and waste materials produced during this operation will be properly 
stored and disposed as determined by the Project Manager. 
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AA Baikrs 

This section documents the procedures that will be followed during the decontamination 
of re-useable bailers employed during purging or sampling operations. 

A. After removing a dedicated bailer from the well, or a non-dedicated bailer from 
its transport packaging, it will be wiped with clean paper towels and placed on 
clean plastic. 

B. The bailer will be scrubbed with non-phosphatic soap solution inside and out. 
The inside of the bailer will be scrubbed with a cylinder brush to ensure that 
interior walls are thoroughly cleaned. 

C. If sampling for metals, local sampling protocol~may require that the bailer is 
rinsed with ten percent hydrochloric or nitric acid. If sampling for organic, local 
sampling protocol may also require that the bailer be rinsed with solvent-grade 
isopropanol, acetone, methanol, and/or hexane alone, or if required, in some 
combination. 

D. Following completion of each cleaning sequence described above in B and C, the 
bailer will be rinsed with potable (as approved by the Project Manager) or 
distilled water until it is free of the soap solution. 

E. The bailer will then be wiped dry using paper towels. 

F. The bailer will be properly stored and the bailer cord projjerly disposed of to 
prevent contamination from occurring between sampling locations. To properly 
store the bailer, the entire bailer will be placed in its dedicated PVC storage tube 
or wrapped in inert material (e.g., Saran wrap, aluminum foil, etc.). 

G. All paper towels and plastic sheeting used during decontamination procedures 
will be placed in a trash bag and properly disposed. Liquids used for 
decontamination of the bailers will be collected, properly stored, and disposed 
of as directed by the Project Manager. 

4 J Soil Gas Sampling Equipment 

This section documents the procedures that will be adhered to during the decontamination 
of soil gas survey equipment between sampling locations. 

A. Any extraneous soil material on the sampling rods will be removed prior to 
washing the rods. 

B. The collection rods, nipples, and shield point adapter will be placed in a suitably 
sized container and thoroughly scrubbed with a brush and non-phosphatic soap 
(e.g., Liquinox) solution. 
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C. The parts will be completely rinsed with distilled water until all residue of the 
soap solution is removed. 

D. The collection rods will be wiped dry with paper towels and properly stored to 
prevent contamination between sampling locations. 

4.6 Sampling Spoons^ Trowels, or Scoops 

A. All buckets, brushes, spoons, spades or trowels will be cleaned with a non-
phosphate detergent (e.g., Liquinox) solution and rinsed well with distilled water 
prior to sample collection. 

B. Two decontamination buckets will be prepared with an adequate amount of 
cleaning solution and one decontamination brdsh will be dedicated to each 
bucket. 

C. Vinyl, latex, or nitrile gloves will be worn. 

D. A two-stage decontamination process will be used. The grossly soiled sampling 
device will first be cleaned in the first bucket, rinsed with distilled water, then 
cleaned again in the second bucket and finally rinsed thoroughly with distilled 
water. The first bucket will be dedicated for removing the gross soil, sludge, or 
sediment. 

E. When the cleaning solution in the first bucket becomes dirty, the solution shall 
be properly discarded and the second bucket will replace the first. A new 
cleaning solution will be prepared in the original first bucket and it will now 
become the second bucket. 

4.7 Monitoring Well/Piezometer/Ground-Water Extraction Well/Soil Vapor 
Probe/Vacuum Extraction Well Casing and Screen Pre-Installation 
Decontamination Procedures 

This section documents the procedures that will be adhered to during the pre-installation 
decontamination of a monitoring well, piezometer, ground-water extraction well, soil 
vapor probe, and vacuum extraction well casings and screens and bottom caps. The 
following procedures apply to both PVC and Type 304 stainless steel casing and screen 
materials. 

A. All personnel handling the well materials will be wearing clean vinyl, nitrile or 
latex protective gloves. 

B. When the well casing and screen is removed from the packaging, the well 
materials will be placed on clean saw horses or an equivalent support device. 
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The well materials shall be washed with a clean stiff brush ajid a non-phosphatic 
soap solution (e.g., Liquinox). 

C. After the well materials are washed, they will be rinsed with potable water. 

D. A high pressure steam cleaner may then be used to thoroughly remove any 
remaining soap or soiled areas. 

E. The final step will be to rinse the well materials with distilled water. The well 
materials shall remain on the saw horses until well construction commences. 

4.8 Interface Probe and Water Level Indicator 

The entire length of the probe and tape that was inserted into the well will be 
decontaminated by washing with a non-phosphate detergent (e.g., Liquinox) and then 
rinsing with distilled water. 

5.0 Documentation 

The procedure(s) employed, date(s), and time(s) will be recorded on the appropriate 
documentation (e.g., daily field reports, field notebooks, boring logs, etc.). Any deviation from 
these procedures must be noted. Deviations must be approved by the Project Manager and 
Quality Assurance Officer. 

6.0 Special Notes 

None 

7.0 Applicable Standards and References 

None 
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SOP No. F1006 
FIELD SOIL CLASSIFICATION/DESCRIPTION 

1.0 Purpose 

This section documents the procedures to visually classify soils in the field. All descriptions shall 
follow ASTM D653 and D2488. As a field guide, the attached table summarizes the parameters 
to properly classify a soil sample. 

2.0 Equipment and Materials 

Pocket penetrometer 
Visual soil classification reference (e.g., attached table) 
Dropper bottle with diluted HCl 

3.0 Procedures 

In general, soil descriptions shall be written in the following format: 

density or consistency classification/color/second major constituent (adjective)/major 
constituent (principle noun)/minor constituents/moisture content/other characteristics 

For example: hard brown silty clay with a trace of sand and gravel, moist, fractured. 

Moisture contents may be written as: saturated, wet, very moist, moist, slightly moist, and dry. 

Damp may be substituted for moist. 

Other characteristics that should be mentioned are: fractures, fracture fillings, laminations, 
varves, organic content, oxidation, mineral fillings, sorting, and any evidence of potential 
contamination. 

See attached Table. 

4.0 Documentation 

A sample identification will be documented on the soil boring logs. 

5.0 Special Notes 

None 

6.0 Applicable Standards and References 

None 
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Bouldert 
Cobbles 
Gravel: 

Saod: 

SUt 

HULL & ASSOCIATES, INC. 
PROCEDURES FOR VISUAL SOIL CLASSIFICATION 

TERMINOLOGY 

Unlesi otherwiK noted, all tennt utilized herein rerer to the Standard Definitioni presented in ASTM D 653 and D 2488. 

PARTICLE SIZES 

Greater than 12 inches (BOSmm) 
3 inches (76.2nun) to 12 inches (305nun) 

Coarse - 3/4 inches (19.05nun) to 3 inches C76.2mm) 
Fine - No. 4-3/16 inches (4.7Smm) to 3/4 inches (19.0Smm) 
Coarse No. 10 CZ.OOnun) to No. 4 (4.7Smni) 
Medium - No. 40 (pATSmm) to No. 10 (2.00inm) 
Fine - No. 200 (p.074mm) to No. 40 (PATStam) 

O.OOSmm to 0.074mm 
Less than 0.005mm 

COHESIONI.ESS SOn.S 

ChissifmiHgB 

The ma^or loil ooDstituenI is the principle 
noun. i.e. sand, silt, gravel. The second 
major soil constituent and other minor 
const itueats are reported as follows: 

Loose 

Second \ b J o r Constituent Minor Constltumts 

(Btrwnt bT griditl 

Trace 

AdjCttivc 
(clayey, silty, etc.) 

1 to 12% Trace 

12 to 35% Uttle 

Over 35% Some 

l t o l 2 % 

12 to 23% 

23 to 33% 

Density 
ClassincaUon 

Very Loose 

Medium Dense 

Dense 

Veiy Dense 

16-35 

RdaUve 
Density* 

0-15 

36-65 

66-85 

86-100 

Approziiniite 
RwiKPffM 

0 4 

5-10 

~ 11-30 

31-50 

Over 50 

Relative Density of Cohesionless Soils is baaed upon an 
evaluaUon of the Standard Peneiration Resistance (N), 
modified as required for depth effects, sampling effects, 
etc. 

COHESIVE SOILS 

If da> coDicDt is sufTicieni so that day dominates soil properties, clay becomes the principal noun with the other major soil constituent as modifier; i.e., silty clay. Other minor soil constituents may 
be included in aooordance with the dassificaiioa breakdown for cohesionless soils; i.e., silty day, trace of saixl, little gravel. 

C9n»l«t«itnr 

Very Soft 

Soft 

Medium Stiff 

Stiff 

Very Stiff 

Hard 

VeiyHard 

Below 

500 

1000 

2000 

4000 

8000 

Over 

500 

1000 

2000 

4000 

8000 

16000 

16000 

Approximiite 

0 - 2 

3 - 4 

5 - 8 

9 -15 

16-30 

31 -50 

Over 50 

Consistency of cohesive soils is based upon an evaluation of the observed rcsistaiwe to defonnation uiuler load and not upon the Standard Penetration Resistance (N). 

SAMPLE DESIGNATIONS 

AS - Auger Sample - Directly from auger flight. 
BS - Miscellaneous Samples - Bottle or Bag. 
S - Split Spoon Sample • ASTM D 1586-67. 

LS - Liner Sample S with liner insert 3 inches in length. 
ST - Shelby Tube Sample - 3 inch diameter unleu otherwise noted. 
PS - Piston Sample - 3 inch diameter unless otherwise noted. 
RC - Rode Core - NX oote unless otherwise noted. 

STjVfrtlAJU) PENETRATION TEST f ASTM D1586^: A 2.0* ouuide-diameter, 1-3/8' inside-diameter split barrel sampler is driven into undisturt>»l soil by means of a 140-pcund weight falling 
freely ihrojgh a vertical distance of 30 inches. The sampler is tkormally driven throe successive 6-inch increments. The second and third blows are added tc determiiu the Standard Peneiration Resistance 
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SOP No. F1007 
YSI MODEL 33 S-C-T METER 

1.0 Purpose 

This SOP documents the procedures that will be followed during field analysis of salinity, 
specific conductance, and temperature with the YSI Model 33 instrument. These parameters may 
be measured while purging wells to determine if equilibrium has been achieved, and should be 
measured after purging and before samples are collected for laboratory analysis. 

2.0 Equipment and Materials ^ 

YSI Model 33 S-C-T Meter and instrument logbook. 
YSI Model 3300 series conductivity/temperature probe; 1.0 cell constant. 
Potassium Chloride (KCl) standardization solution 
Chart of Temperamre Conversions for Correcting Specific Conductivity fin Degrees 
Celsius) 
Distilled water and Z,/̂ u/m?ac. 

3.0 Procedures 

A. Calibration 
1. The meter correction factor (MCF) will be determined monthly. The conductivity cell 

will be rinsed with at least three portions of KCl solution. The temperature of a fourth 
portion will be adjusted to 25.0 + 0.1°C. Four separate measurements will be recorded 
and the results averaged (Cond.). The conductivity readings will be expressed in 
microsiemens per centimeter (mS/cm). The temperature will be recorded in degrees 
Celsius (°C). The MCF will be calculated as follows:. 

Iconcentration of standardization solutioni 
MCF = [Cond.] 

2. The calibration data and the MCF will be recorded in an instrument logbook. An 
instrument logbook will be kept with the instrument to document any time any employee 
calibrates or adjusts the equipment. 

B^_S£tiip 
1. The meter will be adjusted to zero (if necessary) by turning the bjikelite screw on the 

meter face so that the meter needle coincides with the zero on the conductivity scale. 

2. The meter will be calibrated by turning the MODE control to REDLINE and adjusting 
the REDLINE control so the meter needle lines up with the redline on the meter face. 
If this cannot be accomplished, the batteries should be replaced. 
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3. The probe will be plugged into the probe jack on the side of the instrument. 

4. The probe will be inserted in the solution to be measured. 

C. Temperature 
1. The MODE control will be set to TEMPERATURE. The probe temperature will be 

allowed to come to equilibrium with that of the solution before reading. The temperature 
will be read on the bottom scale of the meter in degrees Celsius. 

D. Conductivity 
1. The meter scale will be switched to XIOO. If the reading is below 50 on the 0-500 

mS/cm range (or 5.0 on the 0-50 mS/cm range), the meter will be switched to XIO. If 
the reading is still below 50 (or 5.0 mS/cm), the meter will be switched to the XI scale. 
The meter will be read and the reading multiplied by the appropriate scale factor. The 
measurements are not temperature compensated; therefore, the field value will be 
adjusted by finding the appropriate temperature correction factor (TCF) from the chart 
labelled Temperature Conversions for Correcting Specific Conductivity Hn Degrees 
Celsius) for the actual temperature of the measured solution. The field value will then 
be multiplied by the MCF and divided by the TCF. 

EXAMPLE: (assume a MCF of 0.98 and a TCF of 0.7651) 

Meter Reading: 247 mS/cm 
Scale: XIO 
Field Value: 2470 mS/cm 

Conductivity: 2470 x 0.98 =3164 mS/cm 
0.7651 

2. When measuring on the XIOO and XIO meter scales, the CELL TEST button will be 
depressed. The meter reading should fall less than 2 percent. If ttie fall is greater, the 
probe is fouled and the measurement is in error. The probe will be cleaned and the 
conductivity re-measured. 

NOTE: The CELL TEST will not function on the XI scale. 

E. Salinity 
1. The sample temperature will be determined and the temperature dial adjusted to that 

value. 

2. The meter scale will be switched to XIOO. If the reading is above 5(X) mS/cm, the 
salinity value is beyond the measurement range. 
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3. If the reading is in range, the meter will be switched to SALINITY and the salinity will 
be read on the red 0-40 parts per thousand (ppt) meter scale. 

4. The CELL TEST button will be depressed. The fall in meter reading should be less than 
2 percent. If the fall is greater, the probe is fouled and the measurement is in error. 
The probe will be cleaned and the salinity re-measured. 

4.0 Documentation 

The cell constant/correction factor (CF) should be determined monthly. All calibration data and 
the CF will be recorded in the instrument logbook and on the standard data sheet and given to 
the supervisor for inclusion in the monthly QC report. All sample measurements shall be 
recorded on the Ground-water Monitoring Well Data Sheet. 

5.0 Special Notes 

Ouality Control 

1. The redline mode will be checked prior to sample analysis. 

2. A duplicate will be run for every 10 samples. 

3. The calibration will be checked monthly. 

Troubleshooting 
1. The instrument settings and calculations will be checked. 
2. The cell will be cleaned and inspected. See your supervisor and the cell instruction 

booklet. 

3. The batteries will be replaced. 

4. The calibration will be re-checked. 

5. Any unresolved problems will be reported to the supervisor. 

6. All problems and steps will be recorded in the instrument logbook and on an appropriate 
HAI field form. 

6.0 Applicable Standards and References 

Yellow Springs, Inc., Model 33 S-C-T Meter Operation Manual 
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SOP NO. 1008 
ORION 230A pH AND TEMPERATURE METER 

1.0 Purpose 

This section documents the procedures that will be followed during field analysis of pH and 
temperature. 

2.0 Equipment and Materials 

Orion 230A Digital pH and Temperature Meter 
pH 4.0 buffer solution and container 
pH 7.0 buffer solution and container 
pH 10.0 buffer solution and container — 
Electrode Filling and Electrode Storage Solutions 
Containers for Samples (e.g., glass jars) 
Distilled Water 

3.0 Procedures 

A. Prior to operating, a self-test will be performed as follows: 

1. The BNC shorting plug will be attached to the BNC connector on top of meter. 

2. The Power key will be depressed. If the battery indicator is displayed, the 
battery will be replaced. 

3. The instrument will be turned off. 

4. The Power key will be depressed and immediately the yes key will be depressed. 
The instrument will automatically perform electronic and hardware diagnostic 
tests. The main display will show 7E57 and the number on the bottom of the 
display indicates the test field being run. There will be eight test fields during 
this check. 

5. After test field number seven, a "0" will appear on the display. Press each key 
on the panel in any order within ten seconds, and the self-test will be completed 
and the meter will automatically shut off. 

6. The meter will be powered back on and it should read 7.0+.02 and 25°C. If 
this does not happen, refer to the operating manual (page 15) under Checkout 
Procedures (model 230A). 

B. The meter will be manually calibrated with two buffers as follows: 
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1. The probe will be attached to the instrument attaching the BNC to the sensor 
input, pushing down, and turning clockwise to lock. The ATC plug will be 
firmly attached. The protective cap will be removed from the sensor end of the 
probe. If the expected pH of the sample is less than 7.0, the pH 4.0 and 7.0 
buffer solutions will be used. If the expected pH of the sample is greater than 
7.0, the pH 7.0 and 10.0 buffer solutions will be used. 

* The sensor is very sensitive and should be kept in distilled water between 
samples and when not in use while in the field. Extreme care must be 
exercised to prevent excessive shock to this instrument and probe. 

2. The pH electrode with be repeatedly rinsed with distilled water. 

3. The electrode will be placed into the first buffer-solution. 

4. The instrument will be turned on and the Cal key will be depressed. The word 
Calibrate will be displayed above the main readout and PI will be displayed in 
the lower field which indicates point one of calibration. 

5. When the instrument has reached a stable reading. Ready will be displayed. 
Either of the keys with a blue arrow will be depressed and the first digit will 
start flashing. The arrow keys will be used to display the correct value and the 
Yes key will be depressed. The second digit will start flaijhing. This process 
will be continued until all the digits have been correctly entered. The display 
will remain frozen for two seconds, then P2 will be displayed in the lower field 
indicating the meter is ready for the second point of calibration. 

6. The electrode will be rinsed with distilled water and placed in the second buffer. 
Step 5 will be repeated for the second buffer value. 

7. The electrode slope will then be displayed in the main field with SLP in the 
lower field. The slope should be 92% to 102%. If the slope is out of range, 
contact Orion's service department for required actions. 

C. A sample will be analyzed as follows: 

1. The instrument will be calibrated in accordance with Section B. 

2. The electrode will be thoroughly rinsed with distilled water prior to measuring 
the sample. 

3. The electrode will be placed into the sample. When the display indicates Ready, 
the pH and temperature readings will be recorded. This model automatically 
adjusts the pH reading based on a temperature of 25 degrees Celsius. The actual 
temperature of the sample will be displayed. 
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4. The probe will be rinsed and placed into distilled water between each sample. 

D. The instrument will be prepared for storage as follows: 

1. The instrument will be turned off. 

2. The electrode will be disconnected from the instrument. 

3. The probe will be rinsed with distilled water. The electrode protective cap will 
be filled with the storage solution and the cap placed on the end of the electrode. 

4. The battery will be removed from the instrument. 

* The storage solution should not be conftised with the filling solution used 
for the interior of the electrode. The filling solution will be replaced 
periodically in-house by the Equipment Manager. Tlie instrument should 
not be used for 24 hours after changing the filling solution. 

E. The following maintenance requirements are noted: 

1. The pH electrode must always have filling solution in the probe. The level of 
filling solution must always be above the reference junction <md at least one inch 
above the sample level on immersion. The fill hole should not be covered 
whenever the electrode is in use. 

2. The tip of the pH electrode is vary fragile and must be kept moist at all times. 
Fill the plastic cap with the storage solution, and place cap on the electrode for 
storage. 

4.0 Documentation 

At a minimum, the data will be recorded in a field book or the Ground-Water Data Sheet. 
Additional documentation may be required by the Project Manager. 

5.0 Special Notes 

The pH/temperature meter is very sensitive to extreme heat and especially cold conditions (< 
4°C). It is important to keep the meter in a temperature controlled environment (e.g., inside the 
cab of the truck). 

6.0 Applicable Standards and References 

ORION Laboratory Group Portable pH/ISE Meters Instruction Manual 
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SOP No. F2002 
DECOMMISSIONING OF OVERBURDEN/GLACIAL GEOTECHNICAL SOIL BORINGS 

1.0 Purpose 

This section documents procedures to decommission geotechnical borings drilled entirely in 
glacial/overburden material. 

2.0 Equipment and Materials 

Drilling rig with hollow-stem augers or drive/spin casing 
Sodium-bentonite or cement-bentonite slurry 
Concrete 

3.0 Procedures 

A. The geotechnical boring to be decommissioned will be sealed by using a thick slurry 
mixture of sodium-bentonite or cement-bentonite slurry, which is uijected at the bottom 
of the borehole using a tremie pipe. The casing or auger stem will be periodically filled 
as a section of the casing or augers is withdrawn to maintain a continuous seal. When 
completed, the slurry will be allowed to settle for approximately 18 to 24 hours. The 
borehole will then be reinspected and additional grout will be added if necessary. 

B. After the slurry has reached a static level, the remaining annular space will be sealed 
with approximately three feet of concrete (in traffic areas). In areas which can support 
vegetative growth, the slurry will be leveled at approximately two feet below ground 
surface. The remaining two feet will then be filled with topsoil. 

4.0 Documentation 

All pertinent data such as the total depth of drilling, the amount of slurry used, the mixture of 
slurry used, the thickness of the slurry column, and the thickness of the concrete plug will be 
recorded on the soil boring log. The decommissioning of any geotechnical soil boring shall be 
performed under prior approval of the Project Manager. 

5.0 Special Notes 

If a new boring and/or monitoring well is installed, it will be placed approximately ten feet away 
and hydraulically upgradient from the previous location to prevent any potential effect of the 
sodium-bentonite slurry on the ground-water quality. 

6.0 Applicable Standards and References 

None 
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SOP No. F3011 
SURFACE-WATER SAMPLE COLLECTION 

1.0 Purpose 

This section documents the procedures for collecting water samples from surface water and 
outfalls. 

2.0 Equipment and Materials 

Sample vials for VOC analysis 
pH meter 
Specific conductivity meter 
Thermometer -
Latex gloves 
Shipping cooler 
5(X) ml sampling jar 

3.0 Procedures 

A. The sample vial will be submerged in the flowing stream. The vial's mouth should be 
positioned so that it faces upstream while the sampling personnel are standing 
downstream. NOTE: If preservatives are to be added to the sample, the sample 
container cannot be utilized as the sampling device. A certified clean glass laboratory 
jar with a minimum volume of 5(X) ml shall be utilized as the sampling device. 

B. A sample will be collected from the flowing stream and the sample stream will be 
allowed to flow gently down the side of the jar with minimal entry turbulence. 

C. Delivery of the sample will continue until the jar is completely full. The sample will 
then be transferred from the sample jar to the vial. A convex meniscus should form on 
the mouth of the vial. The vial will be capped tightly to eliminate headspace and the 
sealed vials will be checked for air bubbles by inverting them and tapiping gently against 
the wrist. 

D. The sample vials will be preserved and labeled at the sampling location. 

E. After all samples have been collected, field determination of pH, conductivity, and 
temperature will be made, if required. All samples will be properly packed in the 
shipping cooler prior to leaving the sampling location. 

F. Finally, all materials used during sample collection must be either properly disposed, or 
in the case of reusable equipment, must be properly decontaminated following the 
procedures documented in HAI SOP No. F1(XX). 
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4.0 Documentation 

A number of different documents should be completed and maintained as part of the sampling 
effort. The documents must provide a summary of the sample-collection procedures and 
conditions, shipment method, the analyses requested, and the custody history. The following is 
a list of the documents that must be filled out: 

Water sample collection record/field notebook 
Sample labels 
Chain-of-custody records 
Shipping receipt (e.g., Fed Ex receipt) 

5.0 Special Notes 

None 

6.0 Applicable Standards and References 

None 
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SOP No. F3014 
CHAIN-OF-CUSTODY PROCEDURES 

1.0 Purpose 

This SOP documents the chain-of-custody (COC) procedures that will be employed during all 
sampling activities. 

2.0 Equipment and Materials 

Indelible ink ball-point pens 
Chain-of-custody records 
One-gallon size Zip-Loc (or equivalent) storage bags 

3.0 General 

A completed COC record must accompany every sample from the point of collection to delivery 
to the laboratory. A single COC record may accompany several samples as long as all the 
samples are contained in a single unit (e.g., cooler, box, etc.). All COCs will be kept in one-
gallon Zip-Loc bags to prevent damage from melting ice, broken samples, and bad weather. A 
copy of every completed COC record will be maintained by the Quality/ Assurance Officer 
(QAO). 

4.0 Procedures 

4.1 Completion of COC Record 

A. The COC record is initiated in the field by the sampler(s) iinmediately after a sample is 
collected. Figure F3014-1 illustrates a properly completed COC. 

B. The sample identification number of the sample will be recordetl in the box labeled 
"Sample Identification". 

C. Next, the appropriate sample matrix will be indicated by completing the box labeled 
"Sample Matrix" with the number that corresponds to the sample matrix type. Sample 
matrices are listed near the top of the COC record. 

D. The number of containers that makes a complete sample will be recorded in the box 
labeled "No. of Containers". 

E. If the sample is to be analyzed for metals, the box labeled "Metals" shall be completed 
to indicate whether the sample fractions for metals have been filtered. A "F" will be 
used to indicate that the metals were filtered and a "N" will indicate that they were not 
filtered. Occasionally, some samples may require metal fractions to be filtered and not 
filtered (e.g., analyses for dissolved and total metals). In this case a "B" will be used 
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to indicate that the sample contains both filtered and non-filtered fractions. If the sample 
does not require analyses for metals a single line will be drawn through this box. 

F. The date and time (military) of sample collection will be recorded in the box labeled 
"Sampling Date/Time". 

G. The requested analytical methods will be recorded in the diagonal spaces provided under 
the box labeled "Analyses". The preservatives added to the containers for each 
analytical method will be indicated by recording the letter in the box labeled 
"Preservatives" that corresponds to the preservative added. The preservatives and 
corresponding letters are listed near the top of the COC record. Finally, a check mark(s) 
will be made under each fraction for which a particular sample will be analyzed. 

H. Any comments relating to the collected sample(s) can ^ recorded in the box labeled 
"Comments". These comments may indicate special handling or analytical instructions 
for the laboratory (e.g., compositing instructions) or may be used to indicate the location 
of sample collection. 

I. Additional information required on the COC record includes the person the analytical 
reports should be sent to, client, site, project description, project number, names of all 
samplers involved in sample collection, where the samples are to be delivered, method 
of delivery, and airbill number (if applicable). 

4s2 Transfer of Custody 

A. The COC record must document the transfer of custody each time the sample(s) changes 
hands. The National Enforcement Investigations Center (NEIC) of the EPA defines 
custody as: 

1. the sample is in your physical possession; 

2. the sample is within view after being in your physical possession; 

3. the sample was in your possession and then you locked it or sealed it to 
prevent tampering; and/or 

4. the sample is placed in a designated secure place with limited access to 
authorized personnel only. 

B. When transferring custody of samples, the person in custody (e.g., the sampler) must 
sign the box labeled "Relinquished By" and fill in the date and time (military time) the 
custocfy of the samples was relinquished. The person accepting custody of the samples 
must then sign the box labeled "Received By" and complete the date and time (military 
time) the custody of the samples was accepted. 
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C. The above procedures must be followed until the samples are delivered to the laboratory. 
In cases where a commercial courier (e.g.. Federal Express) is used to deliver the 
samples, the person relinquishing custody to the courier should put the name of the 
courier in the "Received By" box and seal the COC inside the cooler. Most couriers 
have a policy against signing for custody of samples. 

D. The pink copy (bottom) of the COC will be retained before the samples are shipped and 
the remaining copies (white and yellow) of the COC are delivered to the laboratory. The 
pink copy will then be inunediately given to the QAO. The white copy will be returned 
by the laboratory with the fmal report. 

5.0 Documentation 

Chain-of-custody record — 

6.0 Special Notes 

None 

7.0 Applicable Standards and References 

U.S. Environmental Protection Agency. NEIC Policies and Procedures. EPA-330/9-78-(X)l-
R. May 1978. (Revised February 1983.) 

U.S. Environmental Protection Agency. User's Guide to the Contract Laboratory Program. 
Office of Emergency and Remedial Response. December 1986. 

U.S. Environmental Protection Agency. A Compendium of Superfimd Field Operations 
Methods. EPA/540/P-87/001, December 1987. 
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Surface and Shallow Subsurface Soil, Sludge, or Sediment Sanpling (Not Submerged) 
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SOP No. F3017 
SURFACE AND SHALLOW SUBSURFACE SOIL, SLUDGE, OR SEDIMENT 

SAMPLING (NOT SUBMERGED) 

1.0 Purpose 

The following procedure will be followed when collecting surface and near-surface soil, sludge, 
or sediment samples for chemical analyses. The method is limited to sampling near surface 
sample locations that are not located beneath a liquid surface. 

2.0 Equipment and Materials 

Stainless steel sampling spoon, trowel, or scoop (not plated or painted) 
Stainless steel spade or trowel (not plated or painted) -
Stainless steel mixing bowl or Teflon tray 
Sample containers 
Latex or vinyl sampling gloves 
Decontamination supplies 

3.0 Procedures 

Discrete Samples 

A. All sampling equipment will be decontaminated prior to use in accordance with the 
procedures specified in SOP No. F1(XX). 

B. If a shallow subsurface sample is desired, the precleaned trowel or spade will be used 
to remove the top layer of soil to the desired sample depth. 

C. A thin layer of soil from the area which comes in contact with the trowel or spade will 
be removed with the pre-cleaned sampling device (e.g., spoon) and discarded. 

D. The sample will be collected with the pre-cleaned sampling device and placed into an 
appropriate sample container. 

E. The sample container will be labeled with the appropriate information. All chain-of-
custody documents will be completed and the appropriate information recorded in the 
field log book or report form. 

F. The labeled sample container will be placed in an appropriate transport container with 
ice (if required) as soon as possible. 

G. AH sampling equipment will be decontaminated after use in accordance with the 
procedures specified in SOP No. FICXX). 
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Composite Samples 

Discrete samples that comprise a composite sample will be collected as described above; however, a 
stainless steel mixing bowl or Teflon tray will be used for mixing the discrete samples prior to placing 
the sample in the laboratory-supplied sample containers. 

4.0 Documentation 

Each sample container will be labeled as directed by the project Work Plan or by the Project 
Manager and a chain-of-custody record will be completed. A field log book will also be kept 
describing the sampling procedures, the sanple locations, all sample identification numbers, and 
any deviations from this SOP. An HAI Surface and Shallow Subsurface Soil Sampling Field 
Data Sheet or other designated field record form will be filled out. If possible, photographs may 
be taken of the sample jars prior to packaging for shipment, the sample locations, the sample 
equipment, or the sampling technique utilized by field personnel. A map or site sketch will be 
constructed of all sanple locations using field measurements or from coordinates obtained from 
a qualified surveyor. If necessary, an elevation of the sample location will be obtained and 
referenced to an appropriate benchmark. 

5.0 Special Notes 

The decontamination process will be rep)eated after each use -and between all discrete sample 
locations. If compositing strategies are used, decontamination may only be required between 
composite samples (i.e., not between discrete samples that form a single composite). Sample 
gloves will be changed in between each location. 

6.0 Applicable Standards and References 

U.S. EPA. Characterization of Hazardous Waste Sites, A Methods Manual - Vol. II, 
Available Sampling Methods. 2nd Ed. 12/84. EPA/600/4-84/076. 
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SOP No. F3019 
SUBMERGED SLUDGE OR SEDIMENT SAMPLING 

1.0 Purpose 

The following procedure will be followed when collecting submerged samples of sludges or 
sediments. The method is limited to sample locations that are beneath a liquid surface. 

2.0 Equipment and Materials 

Ponar grab sampler 
Nylon or polypropylene line or Teflon coated stainless steel cable 
Stainless steel mixing bowl or Teflon tray 
Stainless steel spoon or trowel (not plated or painted) — 
Sample containers 
Latex or vinyl sampling gloves 
Decontamination supplies 

3.0 Procedures 

A. All sampling equipment will be decontaminated prior to use in accordance with the 
procedures specified SOP No. FIOOO. 

B. The appropriate length of sample line will be attached to the decontaminated Ponar 
sampler. A 3/16 inch diameter braided line will normally provide sufficient strength; 
however, a 3/8 inch diameter line will allow easier hand hoisting. 

C. The distance beneath the surface to the sample location will be marked on the sample 
line. A second mark will be identified on the sample line that is approximately one 
meter less to indicate proximity to the sample depth. This will identify the depth where 
the lowering rate will be reduced to minimize unnecessary disturbance of the sludges or 
sediments. If sampling relatively shallow streams, the proximity mark (the second mark) 
is not required because the sampler will be lowered very slowly until the bottom is 
contacted. 

D. The free end of sample line will be tied to a fixed support to prevent the accidental loss 
of sampler. Allow sufficient slack in the line to perform sampling activities. 

E. The sampler jaws will be opened until they latch. From this point on, the sampler will 
be supported by it's sample line only or the sampler may be trippx«i and the jaws will 
close prematurely. 

F. The sampler will be lowered until the proximity mark (the first mark encountered) is 
reached. 

G. The rate of descent will be slowed through the last meter of fall until contact with the 
bottom is felt. 

HULL & A.SSOCTATES, INC. STD*8/95 
STANDARD OPERATING PROCEDURE PAGE 1 OF 2 



H. The sample line will be allowed to slack several inches. In strong currents, more slack 
may be necessary to release the mechanism. In shallow streams, the top of the 
clamshells may be gently pushed with a probe to allow the clamshells to sink deef)er into 
the sediments and maximize recovery. 

I. The sampler will be raised clear of the liquid surface. 

J. The sanpler will be placed into a stainless steel or Teflon tray and opened. The sampler 
will be lifted clear of the tray. 

K. The sample will be collected with the pre-cleaned sampling device (e.g., spoon) and 
placed into an appropriate sample container. 

L. The sample container will be labelled with the appropriate mformation. All chain-of-
custody documents will be completed and the appropriate information recorded in the 
field log book or report form. 

M. The labeled sample container will be placed in an appropriate transport container with 
ice packs (if required) as soon as possible. 

N. All sampling equipment will be decontaminated in accordance with the procedures 
specified in SOP No. FIOOO. 

4.0 Documentation 

Each sample container will be labeled as directed by the project Work Plan or by the Project 
Manager and a chain-of-custody record will be completed. A field log book will also be kept 
describing the sampling procedures, the sample locations, all sample identification numbers, and 
any deviations from this SOP. A field record form or log book will be filled out. If possible, 
photographs may be taken of the sample jars prior to packaging for shipment, the sample 
locations, the sample equipment, or the sampling technique utilized by field jjersonnel. A map 
or site sketch will be constructed of all sample locations using field measurements or from 
coordinates obtained from a qualified surveyor. If necessary, an elevation of the sample location 
will be obtained and referenced to an appropriate benchmark. 

5.0 Special Notes 

None 

6.0 Applicable Standards and References 

U.S.EPA. Characterization of Hazardous Waste Sites, A Methods Manual - Vol II, Available 
Sampling Methods. 2nd Ed. 12/84. EPA/600/4-84-076. 
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QA/QC D E S C R I P T I O N ( i f a i i p l u n b k ) 

E T L 2 8 

M E S Y 2 8 

.VI 7/9.1 

1701 

r 
.MS .\ISI) 

E T U O 

M E S Y 3 0 

VlX/9.-? 

1 1 30 

•1 5'-5 5' 

E T U I 

M E S Y 3 1 

3/18/93 

1115 

1 5'-2.5' 

E T U 4 

M E S Y 3 4 

3/1S/93 

415 

A 5'-5 5' 

B>l i .k j l ILJUniJ 

E T U 9 

M E S Y 2 9 

3/17/9.-. 

1X3(1 

2'-3' 

E T U 2 

M E S Y 3 2 

3/1S/93 

12(10 

•l'-5' 

t I U 3 

M E S Y 3 3 

3/IS/93 

1200 

•4 ' -5 

i i | i . i i 1 II I. 

{ OMPOIIN[> DEI ECTED (u^/km 

1 oi.A r i i . i : (.'in; i \ i c ( O M I ' O I \ I ) S 

|cliloioiiiL-lli>iiu-

[hioiiuiniL-ih.iiii ' 

v i i n l L I I I O I I J I -

J i lo ioc l lu inc 

lIlL-lllvlcilL- t i l l )I ni l ' 

.ICCllillL-

t i l lh l l l l i l lMl l f i i io 

|l l -J ic l i lo ioc; l , i i i c 

|l 1 "J IL I I IOIOC^I IJ I IO 

1 .2-JlLlll0l(lL'ilK'llC 1 Ml.l l 1 

^hlDiori i i in 

1 2-JiLii loUa'l l i , inc 

2-tHilaiiii i ic 

1.1 i ' lnc l i io i i ' . ' i i i . i iK 

i-:iilioii I C I I . H I M I I K I L -

bii)inoiJii.-hlni>)iiicllj.i ic 

|l .2-i.liLliloriipiiip;inL 

[clS- 1 ,3-i,hLl;loi . 'p lop. l lc 

||IK:1I1OUK'11ICII^-

dihiomocli lo[(>ii iLi l iai ic 

l, l ,2-trK-hli)io..-l l i ; i ik 

hci i /c i ic 

[tiitii.s-1,3-dii.hi,.iopu.pi_'iii.' 

I l i io inoronn 

[-4-inuili\!-2"pi.-iil;ii ionj 

2-l ic\ani)iK' 

|k i i ,u l i l . . i iK ih> :u: 

1 1 2 : i . i i . . . 1 i... l:,.. .• 

i . . i i , - i i , 

L O U 

CHQI . 

l O u ^ k ^ 

! U i < ^ k ^ 

l O u y k f i 

10 11^ k,i 

l O i i ^ k n 

n i i i ^ h : 

10 Hi: h ; 

10 11^ k i ; 

IOii>:ky. 

i 0 11^ k L' 

/ ( / 11^ At: 

l O u ^ k i : 

iO n ^ k i : 

10 i i ^ k i : 

JO Hi; AL,' 

I I I 11^ k i : 

l O i i ^ k i : 

10 Hi; Ax 

l O i i ^ k K 

IOugk , i ; 

/OK^ 'A .U -

10 ,1^ ky 

lO i i f ! ky 

l O i i ^ k y 

l O u g k y 

l O n y ky 

1 0 i i y A ,• 

I n ny A.. 

I l l i . y A , 

M I : D 

| 3 U 

I 3 U 

13U 

| 3 U 

3()BU 

13U 

I 3 U 

i 3 U 

13U 

I 3 U 

I.31J 

I 3 U 

13U 
I3U 

i3U 
I3U 

I3U 
1.3U 

I3U 
I3U 
13U 

I IU 

13U 

1.3U 

I3U 
I 3 U 

13U 

I3LI 

1 U i 

14U 

I 4 U 

14U 

141) 

I 4 B U 

27 

14U 

I 4 U 

I 4 U 

I 4 U 

i4U 
I4U 
14U 
I4U 
I4U 
14U 
I4U 
I4U 
14U 
I4U 

I4U 
I4U 

14U 

14U 

14U 

I 4 U 

I 4 U 

141) 

141! 

13U 

I 3 U 

TJU 

13U 
I3BU 

I3U 
1 >U 

n u 
I 3 U 

13U 

I 3 U 

1.3U 

I 3 U 

13U 

I 3 U 

n u 
I 3 U 

L3U 

I 3 U 

I 3 U 

13U 

13U 

n u 

I.3U 

I 3 U 

13U 

I 3 U 

13U 

l i U 

I2U 
I2U 
I2U 
I2U 

12BU 
12U 
I2U 
12U 
i2U 
i2U 
I2U 
I2U 
I2U 
I2U 
I2U 

I2U 
12U 
I2U 
I2U 

12U 
I2U 

12U 

12U 

12U 
12U 
12U 

I 2 U 

I 2 U 

I 2 U 

CR(,>L 

luOOu^^k); 

\ l 2 0 0 H g k y 

\ l 2 U 0 i i ^ k y 

' n O O u y ky 

1200 iiy ky 

n O O u y ky 

I 2 0 0 i i y ky 

n O O u y k y 

1200 ,iy ky 

n O O u y k y 

n O O i i y k y 

n u O n y k y 

1200 i i y k y 

I 2 0 0 i i y ky 

n O O u y k y 

1200 iiy ky 

n O O u y k y 

I 2 0 0 i , y ; . y 

1200 „ y . y 

n O O u y i s y 

I 2 0 0 i , y i . y 

n O O u g K y 

n O O u y n y 

n O O u y k y 

I 2 0 0 u y k y 

n O O i i y k y 

I 2 0 0 u y l . y 

1200 ,iy ky 

12011 iiy 1 y 

15(iOU 

15(iOU 

|5( i ( )U 

I 5 ( I 0 U 

|5()()LI 

|5 (K)U 

150011 

150()L) 

1500U 

I500L1 

|5(i()Ll 

I.500L1 

lOOOOD 

15(10(1 

I 5 0 0 U 

15(1(111 

|5()()U 

L 5 ( J O I , 

L500L 

I 5 ( ) 0 L 

I.500U 

2400 

150()U 

1500U 

150()U 

1500 U 

I5 ( )0U 

|5(K)L) 

ISdOO 

IriOOU 

l: i()()U 

15()()U 

15()()U 

6S0J 

1500U 

1.5(10U 

i;M)OU 

I5(H)U 

l: iOOU 

15001.) 

l.-^OOU 

2200 

I 5 0 0 U 

I 5 0 0 U 

I 5 0 0 U 

15()0U 

1.5001J 

1 500U 

I.M)()U 

l~()OU 

4.30J 

I.^OOU 

i.-^oou 

150()U 

I 5 0 0 U 

15()0U 

i-M)OU 

i^OO 

I500LI 

L5()0U 

I5()()U 

I.^OOU 

I'^OOL' 

15(101: 

15()0U 

15(IOLi 

15001; 

LMloLi 

noo i 

150(lU 

7201)13 

|5()()U 

15001) 

i5oon 
150011 

150011 

15001) 

I 5 0 0 U 

I5()())) 

1000 J 

! 5 0 0 U 

15001.) 

15001.) 

15001) 

15001) 

nooi 1 
12000 

file:///l200Hgky
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Soil Sampling Results 

C L P S A M P L E N U M B E R 

( E T I ^ o r y ; i n i c \ M E S ^ ' = i n r o ( ; i i n k s ) 

D A T E S A M P L E C O L L E C T E D 

T I M E S A M P L E C O L L E C T E D 

S A M P L E D E P T H 

Q A / Q C D E S C R I P T I O N (if app l i c i ih le l 

E T L 2 8 

M E S Y 2 8 

3/17/93 

1701 

r 
MS MSO 

E T U O 

M E S Y 3 0 

3/IX/93 

1130 

4.5'-5 5' 

E T U I 

M E S Y 3 1 

3/18/93 

1115 

1 5'-2 5' 

E T U 4 

M E S Y 3 4 

3/18/93 

415 

4 5-5.5' 

Bdckpound 

E T L 2 9 

M E S Y 2 9 

3/17/93 

1830 

2'-3' 

E T U 2 

M E S Y 3 2 

3/18/93 

1200 

4'-5' 

E T U 3 

M E S Y 3 3 

3/18/93 

1200 

4'-5' 

rvii|j..i I I I i ; 

C O M P O U N D D E T E C T E D ( u - l k n ) 

1 O L 1 T I L i : U R d A M C C O M I ' O I S D S 

chlorobeiiyLiic 

L'llul bcn/L'iiL' 

siML'iie 

w lc i i os (lOl.ll) 

L O U 

CRQL 

l O u y k y 

10 uy ky 

l O u y k y 

10 iiy ky 

M E D 

I 3 U 

nu 
13U 

13U 

14U 

I 4 U 

14U 

I 4 U 

nu 
nu 
nu 
nu 

12U 

12U 

I 2 U 

12U 

CRQL 

1200 uy ky 

1200 vy kg 

n O O r g k g 

1200 uy kg 

150(JU 

150()U 

]00(J() 

74O0I)E: 

I 5 0 0 U 

2800 

1800 

2 0 0 0 0 

I5()()U 

11000 

7400 

930()OE 

SLMi-roi. 1 ///./;()R(; i y j c i oMi'ot \i)S 
pIlL-lU-l 

h iM2-i . l i l i ) i ik ' l l i \ 1 i.'llici 

2-i llKi|()plk';i^)l 

1.3-dKllloiohL'ii/i.'iie 

1.4-dKliloii)bi.'ii/C le 

1.2-dKhli)Mlii. ' i i/eiic 

2-i iK' l l i \ l | i l i^ni^l 

2.2 ( i \ \b is( l-chloiopiopaiK-

4- ini- '0 i \ lp lui i ( i l 

n- inl ioso-i . l i i . -pio|) \ lai i i i i ie 

hL-\.ILlllot<KMlKillO 

niliobcii/L'iii.-

i.soplioroiie 

2-III1IOI')IK'11()1 

2,4-di i i ie l ln Ipbc iu l 

bisi 2-i.l i loroetlio\v )ineiluiiK' 

2,4-dii.hlun)pliL'iu)i 

1,2.4-trK'lil(. roben.'eiie 

naphll ialeiu-

)-(.hliHoaiiiliiiL' 

l iL-xai l i lo i i i ln i ladKi ic 

•4-Lbloii)-i-i iu;i|i ', biliL-iicil 

2- i i ic i i i \ ln . i | lul l . i l l Ik' 

CROL 

.'.' '/ /,,; ky 

.vitf uy ky 

^M l iiy ky 

-kit) IIy ky 

.k'(/ iiH ky 

-k>'(/ uy hy 

.k>y uy ky 

k>y uy ky 

.i.i(/ uy ky 

>M) uy ky 

-kW7 uy ky 

.ki(/ uy ky 

.ki(> iiy ky 

.kiO uy kg 

-k'O uy ky 

J30 uy ky 

330 uy hy 

330 uy ky 

330 uy ky 

330 uy hy 

330 uy hy 

330 uy hy 

330 uy h y 

2 I 0 0 0 U 

2 I0 ( ) ( )U 

2 l ( ) 0 0 U 

2 I 0 0 O U 

2I()OOU 

21( )00U 

21( )00U 

2 I ( ) 0 0 U 

2 I 0 0 0 U 

2 I ( ) ( )0U 

2 1 0 0 0 U 

2 I 0 0 O U 

2 I 0 0 0 U 

2 I U 0 0 U 

2 I ( ) 0 0 U 

2 1 0 0 0 U 

2 I 0 0 O U 

2 I 0 0 0 U 

2 1 0 0 0 U 

2 I ( ) ( )0U 

2 I 0 0 0 U 

2 I 0 0 0 U 

21( )00U 

4 5 0 U 

4 5 0 U 

4 5 0 U 

45()U 

4 5 0 U 

45()U 

4 5 0 U 

4 5 0 U 

45( )U 

4 5 0 U 

4 5 0 U 

45()U 

45()U 

4 5 0 U 

4 5 0 U 

4 5 0 U 

4 5 0 U 

4 SOU 

4 5 0 U 

4_50U 

4 5 0 U 

4 5 0 U 

450L) 

4 3 0 U 

43()U 

43()U 

4 3 0 U 

4 30U 

4 3 0 U 

4 30U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

43()U 

43()U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 30U 

3 9 0 U 

3 9 0 U 

39()U 

3 9 0 U 

3V0U 

3<;ou 
3 you 
3 you 
390U 

3 you 
39()U 

3 y o u 

3 y ( ) u 

3 y ( ) u 

3 y o u 

3 y o u 

3 y o u 

3 y o u 

3 9 0 U 

39()U 

3y()U 

3 y o u 

3 y o u 

CRQL 

10000 uy kg 

10000 iig ky 

10000 uy ky 

10000 uy ky 

10000 uy ky 

10000 uy ky 

10000 uy ky 

10000 ug kg 

10000 uy ky 

lOOOOugkg 

10000 i i y k y 

10000 u y k y 

10000 i i g k y 

lOOOOugkg 

lOOOOugkg 

lOOOOugkg 

10000 ug ky 

lOOOOugkg 

lOOOOugkg 

10000 ug kg 

lOOOOugkg 

10000 ug ky 

10000 uy ky 

400()( )U 

4(l()0()U 

40()()()U 

400( )0U 

4 0 0 0 0 U 

4 ( )000U 

400001) 

4 0 0 0 0 U 

400( )0U 

40( )00U 

4000011 

4()()00U 

4()()0()LI 

400( )0U 

4()()0()U 

4()0(M)U 

4 0 0 0 0 U 

4 0 0 0 0 U 

3700()()OD 

40()0( iU 

40()0( lU 

4000 ( iU 

5500()Or 

4 i ( ) ( ) 0 U 

4 1()00U 

4 1 0 0 0 U 

4 I 0 0 0 U 

4 i 0 0 O U 

4 i 0 0 o U 

4 1 0 0 0 U 

4 1000U 

4 1 0 0 0 U 

4 I O 0 ( ) U 

4 1000U 

4 10()0U 

4100( )U 

4100 ( )U 

4 I ( ) 0 0 U 

4 I 0 0 ( ) U 

4 i ( ) ( ) 0 U 

4 I 0 0 0 U 

230O()()OD 

4 100()U 

4 1 0 0 0 U 

4IOO( iU 

7( l i )000D 

420()OU 

4 2 0 0 0 U 

42OO0U 

42O00U 

42(iOOU 

42oO(lU 

420()()U 

42O00U 

4 2 0 0 0 U 

4200OLI 

42()OOU 

4 2 0 0 0 U 

42O0( iU 

42l)OOU 

4200( )U 

42()0()U 

4200( )U 

420(IOU 

2500(.iOOD 

42O00U 

42i)O0U 

42(i( iOU 

7(iO(iOOD 
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Soil Sampling Results 

.A-3 

C L P S A M P L E N U M B E R 

( E T L = o r { j a n i t s , MESN'=inruf jan ics) 

D A T E S A M P L E C O L L E C T E D 

T I M E S A M P L E C O L L E C T E D 

S A M P L E D E P T H 

Q A / Q C D E S C R I P T I O N ( i f appl icable) 

E T L 2 8 

M E S Y 2 8 

3/17/93 

170 

r 
MS MSD 

E T U O 

M E S Y 3 0 

3/18/93 

1130 

4.5'-5.5 

E T U I 

M E S Y 3 1 

3/18/93 

l l l D 

1 5'-2 5' 

E T U 4 

M E S Y 3 4 

3/18/93 

415 

4.5'-5.5' 

Baikaound 

E T L 2 9 

M E S Y 2 9 

3/17/93 

1830 

2-3' 

E 1 U 2 

M E S Y 3 2 

V I 8/93 

1200 

4'-5' 

E T U 3 

M E S Y 3 3 

3/IX/93 

120( 

4'-5 

i ' i i | i . i i 1 r >' 

[ C O M P O U N D D E T E C T E E * lufi/lvS) L O I f M E D 

\ s E M I - \ O L A T I L E O R C A M r C O M i ' O L S D S 

| l ie\acl i loKX,i . lopciUadiene 

|2,4,()-lr ichK)iopheiiol 

|2 .4 .5- l ik l i lou)pbe i io l 

|2-Lli l i>roiiaplilbaleiie 

|2-ni l r()ai i i l inc 

| t i in ie lh\ lp l i l ; ia la le 

|ai.ei iapli l ln Ink ' 

|2. '>-dni i ln) lol ik ' ik ' 

| " i - l l l l l 0 . l l l l l l l k ' 

latk' i iapli lheik' 

|2 .4-dni i l io i i lk ' i io l 

1 1 I l l lHiplk'I l l 1 

i l i l v i i / o l u i a n 

|2 4-dni i l i ( ) l ()hk' ik ' 

|d ic lh\ Iphll ialale 

|-l-ohlorophcn\ l -ph. ' in l i l l i c i 

| l l i io iei ie 

|4-n i l ioa i i i l i i k ' 

4. i i - i . lni i l io-2-i i iel l r . Ipliciiol 

i i - i i i l rosodip k' ln lainine 

|4-broi i iophei i \ l -pbL' i i \ l etber ] 

| l ie\ai. l i lorohji i /eiK.- | 

|peiilachloro|ihe]i(>l 

pheiumlluene 

ai i l l i iaeenc 

ka i ba /ok ' 

dk i i -b i | l \ lp l i l l ia ia l . -

I l i io ia i i l l k ' lk 

[p\U'lli.' j 

1 CRQL 
\330 uy kg 

\330 uy kg 

\S00 ug kg 

[330 uy kg 

SOO uy kg 

330 uy kg 

330 uy kg 

330 uy kg 

330 uy kg 

330 uy kg 

SOO uy ky 

SOO uy ky 

330 IIy ky 

330 uy ky 

330 uy ky 

330 uy ky 

330 uy ky 

SlIO uy ky 

SOO uy kg 

330 uy ky 

330 uy ky 

330 uy kg 

SOO uy ky 

330 uy kg 

330 u y k y 

330 uy ky 

330 uy hy 

330 uy i y 

330 uy 1 y 

2 I 0 0 0 U 

2 1 0 0 0 U 

5 i U 0 O U 

2 1 0 0 0 U 

5 I 0 O 0 U 

21( )00U 

2 I 0 0 0 U 

2 1 0 0 0 U 

51000L 

210( )0U 

5 I ( ) 0 0 U 

5 | ( ) 0 0 U 

2 I 0 0 0 U 

2 I 0 0 0 U 

2 1 0 0 0 U 

2 I 0 0 0 U 

2 I 0 0 ( ) U 

5 I 0 0 ( ) U 

5 I 0 0 0 U 

2 I 0 0 0 U 

2 I 0 0 0 U 

2 1 0 0 0 U 

51(M)0U 

6800J 

2inoou 
2 I 0 0 0 U 

2 I 0 0 0 U 

4 500( 

4()00( 

4 5 0 U 

4 5 0 U 

I I O O U 

4 5 0 U 

I I O O U 

4 5 0 U 

4 5 0 U 

45()U 

I I O O U 

4 5 0 U 

I I O O U 

I I O O U 

4 5 0 U 

4 50U 

4.50U 

4 5 0 U 

4 5 0 U 

I I O O U 

I I O O U 

4 5 0 U 

4 5 0 U 

4 5 0 U 

I I O O U 

4 5 0 U 

4 5 0 U 

4 5 0 U 

22()J 

4 5 0 U 

4 5 0 U 

430U 
430U 

lOOOU 
430U 

lOOOU 
430U 
430U 
430U 

lOOOU 

4 3 0 U 

lOOOU 

lOOOU 

4 30U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

4 3 0 U 

lOOOU 

lOOOU 

430U 
430U 

430U 

lOOOU 

430U 

430U 
430U 
430U 

syj 
66J 

3you 
3you 
y4ou 
3you 
y4ou 
3 you 
3you 
3 you 
y4ou 
3 you 
y4ou 
y4ou 
3you 
3 you 
3 you 
3 you 
3yoL 

y4ou 
y4ou 
3you 
3 you 
3you 
940 U 
3you 
3you 
3 you 
3 you 
3 you 
3yoL 

CRQL 

lOOOOugkg 

10000 ug kg 

25000 ug kg 

10000 ug kg 

25000 ug ky 

lOOOOugkg 

10000 u y k y 

10000 u y k y 

25000 uy ky 

10000 u y k y 

25000 uy ky 

25000 uy kg 

lOOOOugkg 

lOOOOugkg 

10000 ug kg 

10000 ug ky 

10000 u y k y 

25000 uy ky 

25000 uy ky 

10000 u y k y 

10000 uy ky 

10000 ug ky 

25000 ug kg 

10000 ug kg 

10000 u y k y 

10000 uy ky 

10000 u y k y 

10000 uy ky 

10000 uy ky 

4000 ( )U 

4000 ( )U 

ysooou 
4( )000U 

y80()ou 
4()0()0U 

100000 

4 0 0 0 0 U 

ysooou 
3 7 0 0 0 0 E 

ysooou 
ysooou 

33O000E 

4 0 0 0 0 U 

4 0 0 0 0 U 

4 0 0 0 0 U 

44()()()0E 

ysoooL 
ysooou 
40( )00U 

4 0 0 0 0 U 

4 ( )000U 

ysoooL 
1 4 0 0 0 0 0 0 

3 I 0 0 0 ( 

|5000( 

40( )00U 

4S00()0E 

3()0()0( 

4 I 0 0 0 U 

4 I 0 0 ( ) U 

lOOOOOU 

4 l ( ) O 0 U 

lOOOOOU 

4 I 0 0 ( ) U 

140000 

4K )0 ( )U 

lOOOOOU 

7 2 0 0 0 0 0 

lOOOOOU 

lOOOOOU 

5 ( , 0 0 0 0 0 

4 I 0 0 0 U 

4 I 0 0 0 U 

4 I 0 0 0 L 

7y:H)ooO 

lOOOOOU 

loiioooU 

4 10001 

4 I 0 0 ( I U 

4 1()00U 

lODOOOL 

2 0 0 0 0 0 0 0 

2 50()0( 

12000( 

4 1000U 

| 3 0 , ) 0 0 0 0 

S7: ) ( )000 

4200 ( )U 

42l)OOU 

lOOOOOU 

4 2 0 0 0 1 

lOOOOOL 

4 2 0 0 0 1 

13000( 

4 2 0 0 0 U 

lOOOOoL 

7looo(:i:) 
lOOOOOl 

loooool 
57000 ( iO 

4 2 0 0 0 1 

420001 

4 2 0 0 ( 4 

7 7 0 i ) O o o | 

loooool 
lOOuooL 

4 2 0 0 0 1 1 

4 2 0 0 0 1 1 

4 2 0 0 0 U 

10000(11 1 
2 0 0 0 0 0 0 0 

20000( 1 
1 |00(l( 1 

420001,1 
iOOno( l l ) | 

S4ono ( i l ) 
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/\-4 

CLP SAMPLE NUMBER 

(ETE^urn.inics, MESY=inr()i;.mic>.) 

DATE SAMPLE COLLECTED 

TIME SAMPLE COLLECTED 

SAMPLE DEPTH 

QA/QC DESCRIPTION lif applicahk) 

ETL28 

MESY28 

3/17/93 

1701 

r 
MS MSD 

ETUO 

MESY30 

3/18/93 

1130 

4.5'-5.5' 

ETUI 

MESY31 

3/18/93 

1115 

1 5'-2.5' 

ETU4 

MESY34 

3/18/93 

415 

4.5'-5.5' 

Background 

ETL29 

MESY29 

3/17/93 

1 830 

2'-3' 

ETU2 

MESY32 

3/18/93 

1200 

4'-5' 

ETU3 

MESV33 

.3/18/93 

1200 

4'-5' 

i i . i p , . i i i i . i } 

( OMPOE)ND DETECTED (un/kui 

SEMI- \ ( ) L \ TIL E ORGAMC COM POL \ D S 

buulbeii/xlplubaaite 

^.3-dK'bloiciben/idiiie 

beii/o(a)an liiaiciie 

chnseiie 

bis( 2-el l i \ l lk\ \ 1 iphlluilate 

di ii-()i.l\l|iliiliaLik' 

Ivii/oi bil)iiiiraiillieik' 

t)eii/i>ik )l]ii,>iaiiilk'ik-

Ivii/Di a ipMciiL' 

llklciHM 1 .2 'i-id ip'\K'lR' 

dibcil/ola h laiillii kk'lK' 

Ivn/niu.li.i pi.'r\ kiiL-

LOW 

CRQL 

330 ug ky 

330 ug ky 

330 uy ky 

330 uy ky 

330 uy kg 

330 ug ky 

330 uy ky 

330 IIy ky 

330 uy ky 

330 11 y ky 

330 uy ky 

330 uy ky 

MED 

2 I000U 

210(K)U 

28000 

26000 

2IO0OU 

2 I000U 

79000 

2I()00U 

30(K)0 

l yooo j 

8700J 

2 I000U 

450U 

450U 

450U 

45()U 

4.50BU 

450U 

4_50U 

450U 

450U 

450U 

450U 

450U 

430U 

430U 

55J 

76J 

430U 

430U 

2I0J 

430U 

43()U 

430U 

43()U 

430U 

3you 

3 you 

3 y o u 

3you 

46J 

3 you 

3you 

3 you 

3 you 

3you 

3 you 

3 you 

CRQL 

10000 ug kg 

10000 ug kg 

10000 ug kg 

lOOOC ug kg 

lOOOC itgkg 

lOOOt uy kg 

10000 ugkg 

10000 ug kg 

10000 ug kg 

10000 uyky 

10000 uy ky 

10000 uy ky 

4()000U 

4()000U 

160000 

140000 

4()()00U 

4000()U 

170000 

400()0U 
7500(1 

39000] 

20000J 

40000U 

4 I000U 

41000U 

300000 

240000 

4 I000U 

4 I000U 

3 400()OE 

4I()00U 

150000 

yoooo 

50000 

ISOOOJ 

42000U 

42OO0U 

270000 

210000 

420()()U 

42(100U 

300(.iOO 

420(K)U 

I40(!00 

SoOOO 

44000 

18000.1 

I'ESTICIDES.I'l Hs 

.ilplKklillC 

bela-HllC 

dolla-lilR 

uainma-ljl IC i [ iii iaiic: 

lieplaclilor 

aldnii 

heplHLhlor L'poMd..: 

eiidosuiraii 1 

dieldriii 

4.4-l)Oi; 

Rndnii 

I'lRloMlllail 1 

4 4-1)1)1) 

1 luioMillan Millak 

4 4-1)1)1 

CRQL 

1 7 uy ky 

I 7 uy ky 

/. ' uy ky 

1. 7 ug ky 

1 7 UK kg 

1 7 uy ky 

1 7 uy ky 

l .7ugkg 

3.3 11 y kg 

3.3 ug kg 

3.3 uy ky 

3.3 iiy ky 

3.3 IIy ky 

3.3 uy k i; 

-'' -̂ ' UK h : 

22U 

22U 

22U 

22U 

22U 

22U 

22U 

560DP 

42U 

42U 

42U 

42U 

48P 

42U 

50P 

2.3U 

2 3 U 

2.3U 

2.3U 

2.3U 

2 3 U 

2 3U 

2.3U 

4.5U 

• 4.5U 

4.5U 

4.5U 

4.5U 

4.5U 

4 5U 

2 2U 

2.2U 

2 2U 

2 2 U 

2 2 U 

2 2 U 

2 2 U 

1 UP 

4 3 U 

0.73JP 

4.3U 

4 3 U 

2 3J 

4 3 U 

3 SJ 

2()U 

2.0U 

2.0U 

2()U 

2 0 U 

2 0 U 

2 0U 

2.0U 

3.yu 

3.9U 

3.9U 

3.yu 

3.yu 

3 y u 

3.yu 

21U 

2 I U 

2 I U 

2 I U 

2 I U 

2 I U 

21U 

2 l o o p 

40U 

40U 

40U 

40U 

40U 

40U 

4011 

2 1U 

21U 

21U 

21U 

21U 

21U 

2 I U 

1700O 

4 I U 

360 

41U 

4 I U 

4 I U 

n o p 

4 I U 

22 U 

221) 

22 U 

22 U 

22 U 

22U 

22U 

12000 

42U 

290 

42U 

42U 

42U 

4S0l)P 

42U 
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Soil Sampling Results 

A-5 

CLP SAMPLE NUMBER 
(ETL=(ir!;anic«,, MESY=irir()^anic$) 

DATE SAMPE.E COLLECTED 

TIME SAMPLE COLLECTED 

SAMPLE DEPTH 

QA/QC DESCRIPTION (if applicabk') 

ETL28 
MESY28 

3/17/93 

1701 

T 

MSMSD 

ETUO 
MESY30 

3/18/93 

1130 

4.5'-5.5' 

ETUI 
MESY31 

3/18/93 

1115 

1.5'-2.5' 

ETU4 
MESY34 

3/18/93 

415 

4.5'-5.5' 

Background 

ETL29 
MESY29 

3/17/93 

1830 

2'-3' 

ETU2 
MESY32 

3/18/93 

1200 

4'-5' 

E T U 3 
MESY33 

3/18/93 

1200 

4'-5' 

i;u|..)ii:ii i : 

COMPOUND DETECTED (U|;/kj4) 

I'ESTJCLDES'l'CUs 

inelliowclilor 

eiidrin ketone 

eiidiin aldelnde 

alpha-cliluidane 

uaiiiiiui-clloidane 

losaplieik 

aroclor-ll. lo 

aroc 101-1221 

aJocloi-1 2"2 

arodor-1242 

aioc 101-1248 

aiocloi-12-^4 

aj0cloi-l2k0 

CRQL 

17.0 ugkg 

3.3 ugkg 

3.3 ugkg 

1. 7 ug kg 

1.7 ug kg 

1 70 ug kg 

33 ug kg 

33 ug kg 

6 7 uy ky 

33 uy ky 

33 uy ky 

33 uy ky 

33 uy ky 

220U 

HOP 

42U 

22U 

I4J 

22()OU 

420U 

850U 

420U 

420U 

420U 

420U 

420U 

23U 

4.5U 

4 5 U 

2 3 U 

2 3U 

23()U 

45U 

92 U 

45U 

45U 

45U 

45U 

45U 

22U 

4.3U 

4.3U 

2.2U 

2 2U 

220U 

43 U 

87U 

43U 

43U 

43 U 

43 U 

43 U 

20U 

3.9U 

3.9U 

2.0U 

2.0U 

200U 

39U 

7yu 
3yu 

3yu 

3yu 

3yu 

3yu 

210U 

I60P 

40U 

2 i U 

21U 

2 I00U 

400U 

820U 

400U 

400U 

4()0U 

400U 

40()U 

210U 

440OP 

4 I U 

2 I U 

2 I U 

2 I00U 

4 I 0 U 

K40U 

4 I 0 U 

4I()U 

4 I 0 U 

4 I 0 U 

4 I0U 

220U 

1 30P 

42U 

22U 

22U 

2200U 

42()U 

860 U 

42()U 

420U 

420U 

420U 

42()U 

TCL COMPOUND QUALIFIERS 
.1 

L) 

13 

D 

! • 

r 

DEFINITION 

Indicjies an estimated value 

Compound was anaKzed Tor but not detected. 

Com|K)niid is found in the associated blank as well as in the sample 

This lias indicates all comiwunds identified in an analysis at a secondan dihilion lactor 

This llag Klentilk's compounds whose concentrations exceed the calibration range of the CiC/>.1S instniinent 

IndkMicr iheie is a greater than 25% dilVerence lor detected concentrations between luo GC columns. The lowei value i\ rcpc iicd 
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Soil Sampling Results 

A-(. 

CLP SAMPLE NUMBER 
(ETEj=organic>, MESY=inio(;anKs) 

DATE SAMPLE COLLECTED 

TIME SAMPLE COLLEC TED 

SAMPLE DEPTH 

QA/QC DESCRIPTION (it applicable) 

ETL28 
MESY28 

3/17/93 

1701 

r 
MSMSD 

ETUO 
MESY30 

3/18/93 

1130 

4.5'-5.5' 

ETUI 
MESY31 

3/18/93 

1115 

l.5'-2.5' 

ETU4 
MESY34 

3/18/93 

415 

4.5'-5.5' 

Background 

ETL29 
MESY29 

3/17/93 

1830 

2'-3' 

ETU2 
MESY32 

3/18/93 

1200 

4'-5' 

ETU3 
MESY33 

3/18/93 

1200 

4'-5' 

nui>..i 1 ' i . i : 

ANALYTE DETECTED (nij^'l^;;} 

r i L \ /ETALS/C)A. \ lDE 

aluminum 

aiilimoiiN 

arsenic 

barium 

ben Ilium 

cadmium 

calcium 

chromium 

coball 

copix'r 

irviii 

lead 

mauiiesiuiij 

maiio.inese 

mercun 

nickel 

polasMum 

selenium 

silver 

sodium 

thallium 

vanadium 

/mc 

CNanide 

CRDL 

70 mg Kg 

12 nig kg 

2 my kg 

•10 my kg 

1 my kg 

1 my kg 

1000 my kg 

2 n i y l y 

10 my kg 

5 my ky 

20 my ky 

0 6 my ky 

1000 my kg 

3 niy kg 

0.1 my ky 

H my ky 

1000 my ky 

1 my kg 

2 my kg 

1000 my kg 

2 mg kg 

10 mg kg 

4 mg kg 

2 my kg 

.".'" :,X:,::.: ::.•:-: i! k;' •.x; :̂ ,:f • ̂ ':?:.. [T-.-fy''' T." ::'•"" ':H S?: i '* ' i6 ̂ -j?:*̂  :*" i.;:;;;;;;;;;;: iB-̂ :% -:- m t? :̂: ;:s; sS i : : W-iS---^:'' W---'h:.-- '•••. •''' -̂  • '• :•:• ••: •'-' :• i-jv \'.'''\': ̂ : ;V .•- • 

5490 

11 3B 

I I I 

62 2 

0.85B 

l U 

24100 

9.7 

4 yB 

2y. i 

16600 

lyo 

10300 

146 

0 17 

y.sB 

60 IB 

0.68B 

1 3U 

1488 

0.34B 

14.5 

123 

0.64U 

3910 

8U 

0 6 7 B 

38.4B 

0 278 

l U 

3050 

7.2 

38 

3.68 

3850 

4 5 

630B 

319 

o.nu 
6.28 

285B 

0.25U 

I.3U 

51.18 

0.25U 

9.68 

13.4 

0.63U 

5880 

8.4U 

3.6 

16.18 

0 2 6 U 

I . IU 

1710 

5.2 

2.3B 

4.18 

8230 

9 

5148 

29.1 

0 nu 
3.6B 

2038 

0 4 6 8 

1.3U 

448 

0.26U 

1168 

20.2 

0 6 6 U 

5580 

8U 

2.2B 

28.78 

0.288 

l U 

1390 

10.1 

4 4B 

8 6 

8150 

5.2 

I I 2 0 B 

121 

0 I3U 

I I 

5458 

0 2 5 U 

I.3U 

54.78 

0.3 IB 

13.6 

24.4 

0.63U 

3490 

8 . IU 

1.9B 

17 68 

().25U 

l U 

1130B 

6.2 

3.48 

5 9B 

5200 

3.8 

802B 

44.6 

0 13U 

6 2 8 

4138 

0.25U 

1.3U 

58.7B 

0.25U 

98 

17.3 

0.63U 

5920 

8 2U 

5.1 

54 I 

0 398 

l U 

34500 

10.9 

7 58 

14.7 

12700 

11 4 

10900 

255 

0 I3U 

14 8 

I050B 

0.448 

I.3U 

1268 

0 3 2 B 

20.1 

93.5 

0.64U 

7560 

8.1U 

6.4 

5s.y 

0 56B 

lU 

40100 

n i 
S ')B 

20.5 

24 11)0 

i : 1 

13000 

34 3 

0 l i U 

1 .•= S 

1500 

0 i5B 

1 -U 

151 B 

0 2SB 

28.2 

94.3 

0 64U 

ALIFIERS DEFENITION 

Value . 

Anahle 

real, but is above instniment detection limit and below contract-reciiiired detect on limit 

\' is anah/.ed for but not detected 
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Sediment Sampling Results 

A-7 

CLP SAMPLE NUMBER 
(ETlv=organics, MESY=inor{!anlcs) 

DATE SAMPLE COLLECTED 

TIME SAMPLE COLLECTED 

SAMPLE DEPTH 

OA/QC DE-SCRIPTION (if applicable) 

E T U I 
MESY41 

3/17/93 

1500 

0"^" 

Background 

ETU8 
IVIES Y38 

3/17/93 

1030 

0"-4" 

MS.'MSD 

ETU9 
MESY39 

3/17/93 

1225 

0"-4" 

ETL40 
MESY40 

3/17/93 

1225 

0"-4" 

ni.pufLTI,!9 

COMPOUND DETECTED (u(5/kg) LOH' MED 

1 OLi TILE ORGAMC COM POL'SDS 

chloromethai e 
biomometh.iie 

viinl chloride 

chloroethaiie 

inetlisleiie chloride 

acetone 

carbon disulfide 

1, l-dichloroe'lieiu-

1. l-dichloroeihaiic 

i .^dlchloroelhel.e (li tal) 

chloiol'onn 

1.2-dichloroeiliar,e 

2-bulanoiie 

1. i. l-trichlori>eiliane 

carbon letracl loride 

liromodichUromethane 

1.2-dichloropiop:ine 

CIS-1,3-dichloropropeiie 

irichlorivtliene 

dihromochloroniethane 

1,1,2-tnchloroetliane 

benzene 

1 rnns-1,3 -die h loropropene 

br'.)mofonn 

4-ineth\ 1-2-pentaiione 

2-lie\aiione 

lelrachloroelluMic 

1,1.2.2-lelia.l loioclhanc 
l o l i i c i i e 

CRQL 

10 ugkg 

10 ugkg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ugkg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ugkg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 i/g kg 

10 ug kg 

10 ug kg 

10 ug kg 

10 ugkg 

10 ug kg 
10 ug kg 

14U 

I4U 

14U 

14U 

228U 

I4U 

14U 

14U 

14U 

14U 

14U 

I4U 

14U 

I4U 

14U 

14U 

14U 

14U 

14U 

14U 

I4U 

14U 

!4U 

I4U 

I4U 

14U 

14U 

14U 
14U 

CRQL 

1200 ug kg 

1200 ug kg 

1200 ugkg 

1200 ug kg 

1200 ugkg 

1200 ug kg 
1200 ugkg 

1200 ug kg 

1200 ug kg 

1200 ugkg 

1200ug kg 

1200 ug kg 

1200 ugkg 

1200 ugkg 

1200 ug kg 

1200 ug kg 

1200 ug kg 

1200 ug kg 

1200 ugkg 

1200 ugkg 

1200 ug kg 

1200 ug kg 

1200 ug kg 
1200 ugkg 

1200 ug kg 
1200 ugkg 

1200 ugkg 

1200 ugkg 
1200 ugkg 

• 'mimmmmmmii imkkk.y-^ :•;•::?•;• ifS;;̂ X.: --̂  • 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

67()0U 

67()0U 

6700U 

67()0U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 

6700U 
67(,iOU 

3000U 

3000U 

3000U 

3000U 

30()OU 

3000U 

3000U 

30()0U 

3000U 

3000U 

30()0U 

3000U 

300()U 

3000U 

3000U 

3000U 

3000U 

3000U 

3000U 

3000U 

3000U 

3000U 

3000U 

30()0U 

3000U 

3000U 

3000U 

3000U 

3000U 

28()0U 

2800U 

2800U 

280()U 

280()U 

2W)()U 

2W)0U 

2M)0U 

2J*00U 

28O0U 

2800U 

2S00U 

2800U 

2800U 

2800U 

28()0U 

2800U 

28;)0U 

28:iOU 

28:)0U 

2800U 

2800U 

2800U 

2800U 

28()0U 

28O0U 

2800U 

2800U 
2S0()U 
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Sediment Sampling Results 

A-8 

CLP SAMPLE NUMBER 
(Eri>=organicsi, MESY=inor{;anlcs) 

DATE SAMPLE COLLECTED 

T IME SAMPLE COLLECTED 

SAMPLE DEPTH 

QA/QC DESCRIPTION (if applicable) 

E T U I 

MESY41 

3/17/93 

1500 

O M " 

Background 

E,TU8 

MESY38 

3/17/93 

1030 

0"-4" 

MSMSD 

E T U 9 
MESY39 

3/17/93 

1225 

O M " 

ETUO 

MESY40 

3/17/93 

1225 

O M " 

Dllliori:Il.J9 

COMPOUND DETECTED (ujj/kg) 

1 0L4 TILE 0RC4SIC COMPOLSDS 

chlorobenzere 

eihvl beiveiii-' 

sivrene 

wlenes 1 total) 

LOW 

CRQL 

10 ug kg 

10 ugkg 

10 ug kg 
10 ug kg 

MED 

14U 

14U 

14U 
14U 

CRQL 

1200 ug kg 

1200 ug kg 

1200 ugkg 

1200 ug kg 

• • • • • • • • : . .^ ;" i : : : : ; : : ' : : : ; " -^k; : : : ;^ i :k : .> : : : i - - ' ' : ! : W \ > \ y ' ^ . M t y ' t y ^ ' ^ y • • . : • . . . •• •: 

6700U 

6700U 

6700U 

6700U 

3000U 

3000U 

3000U 

3000U 

2800U 

28COU 

28(:ou 
28(:ou 

SEMIAOl.A TILE ORGAMC COMPOLSDS 

phenol 

bisi 2-chloioelli\l lelher 

2-cliloropiieiio 

1.3-dicli'.orohe \ic\\^ 

1.4-diclik)iohe i/eiie 

1 2-diclkOiobe izcik' 

2-iiieili\lplieiicl 

2.2o\\bisi l-c:ilorcprcipanel 

4-iiielh\lpliciicl 

iMiitioso-di-n-,)rop'. lamiiic 

hevachloroelhane 

mtiobenzeiie 

isoiihorone 

2-nitropheno! 

2.4-diinelh\lplien il 

bisi 2-chloroetliON\ •melhane 

2,4-dichloroph.-'iiol 

1,2,4-trichloro')enzene 

naplilhalene 

4-cliloro..iiulmc 

heviichlorobntadiciic 

4-cliloro-3-m.jI'i\lp k'liiil 
r-iiiclh\liiapl.lliali'i,c 

CRQL 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 11 g kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

-̂ 30 ug kg 

330 ug kg 
330 ug kg 

480U 

480U 

48()U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 

480U 
480U 

CRQL 

lOOOOugkg 

10000 ug kg 

10000 ug kg 

lOOOOugkg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

lOOOOugkg 

lOOOOugkg 

10000 ug kg 

10000 ug kg 

lOOOOugkg 

10000 ug kg 

10000 ug kg 

lOOOOugkg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

10000 ug kg 
10000 ugkg 

I70000U 

I70000U 

1700()0U 

170000U 

I70000U 

170000U 

170000U 

170000U 

170000U 

17()000U 

I700()0U 

170000U 

I70000U 

170000U 

170000U 

170000U 

1700()0U 

170000U 

69000J 

170000U 

I70(J()0U 

170000U 
4()00J 

2400()U 

2400()U 

240(I0U 

240()OU 

2400()U 

24000U 

24()OOU 

24()()0U 

2400()U 

24()()0U 

24()0()U 

24()()()U 

24()00U 

24000U 

24000U 

24000U 

24000U 

24000U 

24000U 

24000U 

24OO0U 

24()0()U 
24000U 

230(:OU 

230(;OU 

23o(;ou 
230(;()U 

230(:()U 

230(;oU 

23()(;0U 

230()()U 

230(IOU 

230(K)U 

2300OU 

23000U 

23()()OU 

230()OU 

2300()U 

23000U 

23000U 

2300:iU 

2300:)U 

23(){KiU 

2300OU 

2300 )U 
2300 lU 
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Sediment Sampling Results 

A-y 

CLI ' SAMPLE NIJ.VIBER 

(ETL^orjjanics, MES\ '=iror i5ani ts) 

DATE SAMPLE C O L L E C T E D 

TIME SAMPLE C O L L E C T E D 

SAMPLE DEPTH 

QA/QC DESCRIl 'TION (if applicable) 

E T U I 

MESY41 

3/17/93 

1500 

0"-4" 

Background 

- E T U 8 

MESY38 

3/17/93 

1030 

O M " 

MS-MSD 

E T U 9 

MESY39 

3/17/93 

1225 

C M " 

E T U O 

MESY40 

.3/17/93 

1225 

0"-4" 

i;iiiporETL39 

[ C O M P O U N D DETECTED (ug/kj;) 

\ sEMl - l OLA T/LE ORGASIC C O M P O L S D S 

he\achloicxvclopentadiene 

|2.4.')-irichlorcp-ieiiol 

|2,4,5-[ricliloropheiicl 

2-cliloroiKiphtn.deiic 

|2-niiroaniliiie 

|dmiJthslphthi:kile 

|aceiiai-)luh\lei e 

|2,(i-dinilrnloliiciie 

3-nnroanilme 

aceijaplulicnc 

|2,4-dinitioplknol 

4-iiitroplicnol 

|ililK'ivoliiraii 

|2.4diiulrolo|iknc 

[diellnlplilhalat-' 

|4-chlorophcii'. 1 plieiisl •Jlhci 

muurene 

|4-nitioai"iilinc 

|4.6-dinitro-2-n eili\ Iphenol 

|n-nitrosodiplieii\lann]U' 

4-bromopiieinl-pliOiivl ether 

|he>achlorobcn'.ene 

IpeiiUichlorop unol 

||)lienantlu"ent: 

|antliracene 

|caiba7ok" 

di-ii-bul',lphlh ilak> 

llii ir.iiiilicik' 1 

p' . i j i i e 

LOM' 

1 CRQL 
USO ug kg 

1330 ug kg 

ISOO ug kg 

330 ug kg 

SOO ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

SOO ug kg 

SOO ug ky 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

SOO ug kg 

SOO ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

800 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

MED 

480U 

480U 

1200U 

4 8 0 U 

1200U 

480U 

480U 

480U 

1200U 

480U 

1200U 

1200U 

480U 

480U 

480U 

480U 

480U 

1200U 

1200U 

480U 

480U 

480U 

1200U 

71J 

480U 

480U 

480U 

190J' 

I70J 

CRQL 1 ^Lvi;^!;:;:!:!!! 
lOOOOugkg 

\lO00Ougkg 

\25000ugkg 

lOOOOugkg 

25000 ug kg 

lOOOOugkg 

lOOOOugkg 

10000 ug kg 

25000 ug kg 

10000 ug kg 

25000 ug kg 

25000 ug kg 

lOOOOugkg 

lOOOOugkg 

lOOOOugkg 

lOOOOugkg 

lOOOOugkg 

25000 ug kg 

25000 ug kg 

lOOOOugkg 

10000 Kg kg 

lOOOOugkg 

25000 ug kg 

10000 ug kg 

lOOOOugkg 

10000 ug kg 

lOOOOugkg 

lOOOOugkg 

lOOOOugkg 

170000U 

170000U 

420000U 

170000U 

420000U 

17()0()0U 

170000U 

170()00U 

420()00U 

85000J 

420000U 

42000()U 

75000U 

170000U 

I7()OOOU 

170000U 

nooooj 
4200()OU 

420000U 

170000U 

170000U 

170000U 

420000U 

600000 

51000J 

170000U 

1700()0U 

720000 

500(H)0 

24000U 

24000U 

6000()U 

2 4 0 0 0 U 

()OO0O0U 

240()0U 

24()00U 

240()OU 

60()OOU 

240()0U 

600()(.)U 

()O0OOU 

240()OU 

240O0U 

24000U 

24000U 

2400()U 

6()000U 

600()0U 

240O0U 

24000U 

24000U 

6000()U| 

4000J 

24000U 

24000U 

24000U 

1 IO(.)OJ 

1lOOOJ 

23000U' 

23000U 

58000U 

230()OU 

5800OU 

230()()U 

23()OOU 

2300i)U 

580(MU 

23oo:iU 

5800,lU 

5800I1U 

2300()U 

23()OOU 

2 3 0 0 0 U | 

23000U | 

23000U 

580()OU| 

5800l)U 

230(K)U 

23000U 

2300l)U 

58()(H)U 

4000J 

23000U 

23000U 

23000U 

IIOOOJ 

95 lOJ 

file:///sEMl-l
file:///lO00Ougkg
file:///25000ugkg


Septet iibcr ". 1993 Toledo Tie Treatment Site SI Report 

Sediment Sampling Results 

A-10 

CLP SAMPE.E NUMBER 

(ETE^organlcs, MESY=inorganics) 

DA.TE SAMPLE C O L L E C T E D 

TlMt^ S A ^ t P l E C O L L E C T E D 

SAMPLE D E P T H 

Q.VQC DESCRfPTION (if applicable) 

E T U I 

MESY41 

3/17/93 

1500 

OM" 

Bnckground 

E T U 8 

MESY38 

3/17/93 

1030 

OM" 

MS^ISD 

ETU9 
MESY39 

3/17/93 

1225 

O M " 

E T U O 

MESY40 

3/17/93 

1225 

0"-4" 

Di ipofn i .w 

C O M P O U N D DETECTED (ug/k«) 

SEMl- l O L I TJLE ORGASIC COMPOUSDS 

bul\ lbenz\lph".Tialale 

3,3-dichloroben,didii:e 

beii^o(a)aiithracLMie 

chrssene 

bis(2-eths Ihew 1 i|>lilliakile 

di-n-oct\lphthalatc 

beii/.)(,b)lkioiairhciie 

beii/o( k )ll uora 111 liciie 

heii/^xa lp\rci^.' 

Hide io( 1.2.3-cd pMciie 

dibe i/.o(a.li i.ii tliraccne 

bcii/cHe,lii "̂>̂  ^ li-'i '̂ 

LOU' 

CRQL 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

330 ug kg 

MED 

60J 

480U 

92J 

IIOJ 

50J 

480U 

I90JX 

190JX 

84J 

480U 

480U 

480U 

CRQL 

10000 ug kg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

lOOOOugkg 

10000 ug kg 

lOOOOugkg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

10000 ug kg 

' \ W W i $ M M m 

170000U 

I70000U 

I60000J 

180000 

170000U 

170000U 

230()00X 

230()00X 

llOOOOJ 

27000J 

noooou 
25()OOJ 

110008JU 

24000U 

4000J 

4 100 J 

46()0J 

24()00U 

8000JX 

8000JX 

3000J 

24()()()U 

24000U 

24000U 

2300B.nj 

23000U 

3 500 J 

4600) 

350()J 

23000U 

57O0J 

23000U 

3OO0J 

23000U 

230()('U 

2300( U 

PESnCJDES' l 'CK' . 

alph.i-BllC 

beta-B l i e 

dclla-BHC 

oainma-Bl IC 1 l.inJanei 

heptachlor 

aldrm 

heptachlor e^xix de 

endosulfan 1 

dieldnn 

4,4-i)OE 

Endiin 

Tiulosiillaii 11 

4,-J-l)l)l) 

1 l l v ^ < ^ l l l l . l l l N l l l l . t c ' 

1 1 Mill 

CRQL 

1 7 ugkg 

1 7 ug kg 

1 7 ugkg 

1 7 ugkg 

1.7 ugkg 

1.7 ug kg 

1.7 ugkg 

1.7 ugkg 

3.3 ugkg 

3.3 ug kg 

3.3 ugkg 

3.3 ug kg 

3 3 ug kg 

3 3 ug kg 

3 3 uy ky 

2.4U 

2.4U 

I.7JP 

2.4U 

() .I7JP 

0.72JP 

2.4U 

2.4U 

8.3 

140CD 

3.5JP 

4.7U 

9 3 CO 

0 9 1 J P 

nocD 

0.88JP 

5 9JP 

y 4 U 

y.4U 

9.4U 

lOP 

7 5 J P 

9.4U 

92P 

290P 

18U 

I8U 

I8U 

I8U 

I20P 

1.3JP 

1 6JP 

0 76J P 

4U 

4U 

4.6P 

4U 

4U 

25P 

260D 

8 . IP 

7.8U 

3 1OPD 

7.8U 

83 

3.yu 
3.9U 

I I P 

3 yu 
3.yu 
4 . I P 

3.9U 

3.9U 

25P 

190PCE 

8.9P 

7.6U 

2 7 0 P E r 

7 ( .U 

S4 



September ". 19y3 Toledo Tie Treatment Site SI Report 

Sediment Sampling Results 

A - l l 

ICLP SAMPLE NUMBER 
(El E^organici, MESY'=lnoiganics) 

DATE SAMPLE COLLECT ED 

TIME SAMPLE COLLECTED 

SAMPLE DEPTH 

I Q A / Q C DESCRIPTION (if applicabk) 

E T U I 
MESY41 

3/17/93 

1500 

0"-4' 

Backer ound 

ETU8 
MESV38 

3/17/93 

1030 

OM' 

MS.'MSD 

ETU9 
MESY39 

3/17/93 

1225 

OM' 

ETUO 
MESY40 

3/17.'93 

122? 

0"-4 

DupofrrL.w 

[ C O M P O U N D D E T E C : T E D (ug/kg) 

iPESTJCIDES^PClii 

Inieilioxvchlor 

eiidrin ketone 

eiidrin aldelud ,• 

|alplia~chlordan-' 

Iganima-chloiihne 

|to\.ipheiie 

|aro..lor-10I(i 

ai odor-1221 

|aUH.lor-1232 

aio> 101-1242 
aio. lor-1248 

|ai0cloi-1254 

aroclor- 12i>0 

CRQL 

17 ugkg 

3.3 ugkg 

3.3 ugkg 

17 ugkg 

17 ugkg 

170 ugkg 

33 ug kg 
33 ug kg 

67 ug kg 

33 ug kg 

33 ug kg 

33 ug kg 

33 ug kg 

• • :-|j•;-̂ -:kk-.::;;;:;|;;:|s;"iv-gm V.-MM'V^^iM^Mi.i' "• Mi-^'kP'-.-HiiXmi 

24U 

4.7U 
5.9P 

4.5P 

6JP0 

240U 

47U 

y6U 

47U 

47U 

47U 

47U 

47U 

94U 

18U 

220P 

IIP 

9.4U 

940U 

I80U 

370U 

180U 

180U 

I80U 

180U 

180U 

40U 

7.8U 
27P 

19 JO 

460 

400U 

78U 

I60U 

78U 

78U 

78U 

78U 
78U 

39U! 

7.6U 

I I P 

I3P 

12 

3 you 
7(.U 

I60U 

76U 

7(,U 
7(.l 

7()U 

7(.U 

TCL COMPOUND QUALIFIERS 
,1 

U 

B 

D 

E 

P 

DEFENITION 
Indicates an estimated value 

Compound was analyzed for but not detected. 

Compound is found in the associated blank as well as in the sample. 

Tins llag indicates all compounds identitled in an analysis at a secondary dilution factor. 

Tliis llag idenlifies compounds whose concentrations e.\ceed the calibration range of the OC/MS instrument | 

Indicates there is a giealer than 25% diflerence for detected concentrations between two GC columns | 



.Scpieniber "'. iy93 Toledo Tie Treatment Site SI Report 

Sediment Sampling Results 

A - i : 

CLPSANtPLE NUMBER 
(ETL=organiis, MESY=lnorganics) 

DATE SAMPLE COLLECTED 

TIME SAMPLE COLLECTED 

SAMPLE DEPTH 

QA/QC DESCRIPTION (if applicable) 

ETUI 
MESY4I 

3/17/93 

1500 

OM" 

BackcTound 

ETU8 
MESV38 

3/17/93 

1030 

OM" 

MS-MSD 

ETU9 
MESY39 

3/17/93 

1225 

OM" 

ETUO 
MESY4t) 

3/17'93 

1225 

OM" 

DupoflML.l') 

ANALYTE DETECTED (mj;/kg) 

\TAL .METALS CVASIDE 

|aluininuin 

|aiitimon\ 

larsi.nic 

|barium 

per- Ilium 

|cadiniuiii 

c a l l i i in i 

cliromiuin 

coball 

copper 

iron 

lead 

|ma;;ncsiiim 

|manganesc 

|ineicur\ 

|nickel 

|pol issium 

Iselcmuiii 

siKer 

|sodiuin 

thallium 

1 vanadium 

zinc 
jcsaiiide 

CRDL 

40 mg kg 

12 mgkg 

2 mg kg 

40 mg kg 

I mg kg 

1 mg kg 

1000 mg kg 

2 mg kg 

10 mgkg 

5 mg kg 

20 mg kg 

0.6 mg kg 

1000 mgkg 

3 mg kg 

0 1 mg kg 

S mg kg 

1000 mg kg 

1 mg kg 

2 mg kg 

1000 mg kg 

2 mg kg 

10 mg kg 

4 mg kg 
2 mgkg 

11\Q 

4.9U 

2.18 

258 

0 178 

lU 
3110 

5.3 

1 68 
6.7 

4120 

7 6 

11708 

71.6 

0.05U 

4U 

I74U 

0.3U 

0.86U 

36.38 

0.37U 

8 8 8 

21.4 

0.68U 

18400 

20.6U 

19.3 

264 

IB 

4.4U 
85600 

51.5 

27.28 

90.3 

31600 

149 

27400 

1550 

022U 

33B 

14008 

1.88M 

3.6U 

I650B 

1.5U 

48.28 

701 

2.7U 

8450 

9.3U 

29.9 

143 

0.61B 

3.1 

60100 

23 9 

5 18 

69.3 

18200 

185 

25100 

453 

ooyu 
17.98 

5878 

0.9B 

I.6U 

5880 

0.63U 
22.7 

410 

I.2U 

8530 

6.8U 

15 9 

152 

0 528 

2.9 

61-100 

26 2 

68 

70 7 

ISO(H) 

210 
25;ioo 

464 

0 08U 

12SB 

6178 

084B 

1.2U 

5870 

0.6SU 
23.1 

4 20 

1.2U 

TAL ANALYTE QUALIFIERS 

H 

n 

DEFINITION 
Value is real, but is above instrument detection limit and below coiUraci-rec|uired detection limil 

AnaKle was anal\/ed for but not detected. 



September 7. 1993 Toledo Tie Treatment Site SI Repon 

Surface Water Sampling Results 

A-13 

|CLPSANU»LE NUMBER 
(ETE^Hrganics, MESY=lnor{!anics) 

DATE SAMPLE COLLECTED 

TIME SA\tPLE COLLECTED 

SAMPERE DEPTH 

I Q A ^ Q C D E S C R E P T I O N (If applicable) 

E T U 3 
MESY43 

3/17/93 

935 

MS.'MSD 

ETU4 
MESY44 

3/17/93 

1200 

ETU5 
MESY45 

3/17/93 

1200 

DupofETL4J 

ETL46 
MESV46 

3/17/93 

1510 

Backkjound 

ETL51 

3/17/93 

800 

Trip Blank 

1 COMPOUND DETECTED (ug/l) 

1 OLA TILE ORGASIC COMPOUSDS 

|chloroirielh<tne 

|broniomethane 

jviiivl cTdoride 

Lliloroeihan; 

inelhylene clilcnde 

lacctone 

|carbon disuitlde 

|l ,1 •{iichlorC'Cil'iene 

|l ,1 -ilichloioetfane 

1,2-dicliloroelTenc (total) 

jchlorotcrin 

11 J-dicliloi'oetlianc 

[2-butaiione 

l.l,l-trichloio.-'thane 

carbon tetrachloride 

bromod ichloroinethane 

1.2-Jicliloropropane 

cis-l,3-dichlorjproiK'ne 

tnchlorixitheiH: 

dibroinochloromethane 

1,1,2-ttichlorojthane 

bemene 

trans-1,3-dichloropropene 

bromofonn 

[4-[netlivl-2 peitaiione 

J2-liexaiionc 

|teir,ichloroetheiie 
1.1,2,2-tetrad lorcK'thane 

to iiene 

CRQL 

10 ugl 

10 ug / 

10 ugl 

10 ugl 

10 ug 1 

10 ugl 

10 ugl 

10 ug 1 

10 ug 1 

10 ug 1 

10 ug 1 

10 ug I 

10 ug 1 

10 ugl 

10 ug 1 

10 ug I 

10 ug 1 

10 ugl 

10 ugl 

10 ugl 

10 ugl 

10 ug'l 

10 ug/l 

10 ug'l 

10 ug'l 

10 ugl 

10 ugl 

10 ugl 
10 ugl 

;j; | i | | | | | i | ; | : | ; i ; i^^ 

lOU 

lOU 

lOU 

lOU 

lOU 

11 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

6j 

lOU 

lOU 

lOU 

lOU 

2J 

lOU 
6J 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

lOU 

iOU 

lOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU| 

IOU 
IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

lou' 
IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

lOUl 

IOU 

IOU 

lOUl 

IOU 

IOU 

IOU 



September 7. 199] Toledo Tie Treatment Site SI Report 

Surface Water Sampling Results 

A-14 

CLP SAMPLE NUMBER 
(E TL= organics, MESY=inorganics) 

DATE SA)VIf LE COLLECTED 

TIME SAMPLE COLLECTED 

SAMPLE DEPTH 

QA/QC DESCRIPTION (if applicable) 

ETU3 
MESV43 

3/17/93 

935 

MS.'MSD 

ETU4 
MESY44 

3/17/93 

1200 

ETU5 
MESY45 

3/17/93 

1200 

DupofETLJ4 

ETU6 
MESV46 

3/17/93 

1510 

Background 

ETL5I 

3/17/93 

800 

Trip Blank 

COMl'OUNT) DETECTED (ug/|) 

I ()L4 TILE ORGASIC COMPOLSDS 

clilorobenzene 

eilisl benzene 

st\rene 
wlenes (total) 

CRQL 

10 ugl 
10 ugl 

10 ugl 

10 ugl 

[mim^ 
IOU 

IOU 

IOU 
4J 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

IOU 
IOU 

SE.\II-I OlATILE ORGASIC COMPOLSDS 

plieiiol 

bi-;(2-clilor(K-tli\r»etlier 

2-cliloropliciiO. 

1,3-diclilorobeiizene 

1.4-4iclilorolK;iizene 

1 ..":-diclilor()beiizene 

2-ineth'vlpheiicl 

2 2-o\\bisf 1-c doropropanel 

4-inetlv, Iplieiicl 

n-nilroso-di-n-propylamme 

hexachloroetluiiie 

nitrobenzene 

isopliorone 

2-iiiiroi)henol 

2.-i-din cctlnl phenol 

bis(2-chlorcietlo\N)methane 

2.--dicl-,loroph2nol 

1.2,4-trichloto)>en;'.ene 

naphthalem-

4-chlori:'anijiu 

hexachi jrobutadiene 

4-chlori'-3-metli\lphenol 
2-iiii-lhvlnaplillialene 

CRQL 

10 ug 1 

10 ug I 

10 ug I 

10 ug I 

10 ug I 

10 ug I 

10 ug I 

10 ug 1 

10 ug I 

10 ug I 

10 ug 1 

10 ug I 

10 ug 1 

10 ug I 

10 ugl 

10 ug I 

10 ugl 

• 10 ugl 

10 ugl 

10 ugl 

10 ug 1 

10 ug 1 
10 uy 1 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 1 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 



Scplcinbcr 7. 19y3 Toledo Tie Treatment Site SI Report 

Surface Water Sampling Results 

A-17 

JCLP SAIVII'LE NUMBER 

(ETE^organics, MESY=inorganics) 

DATE SAMPLE C O L L E C T E D 

T I M E SAMPLE C O L L E C T E D 

SAMPLE DEPTH 

I Q A / Q C D E S C R E F ' T I O N (if applicable) 

E T U 3 

MESY43 

3/17/93 

935 

MS •MSD 

E T U 4 

MESY44 

3/17/93 

1200 

E T U 5 

MESV45 

3/17/93 

1200 

DupofETl-IJ 

E T U 6 

MESY46 

3/17/93 

1510 

Backpround 

ETL5I 

3/17/93 

800 

Trip Ulank 

|C0MPC)UrJD DETECTED (ug/l) 

IPESTICIDES/PCHS 
InietlioNvchlcir 

|endriii ketone 

|endiiii .ildelnde 

|alpha-chlordane 

Igamma-chlordane 

|lo^;aplH 

|aioclor 

laroclor 

|aioc!or-

|aroclor 

|aiocloi 

[aioclor 

jioclor 

• l i e 

lOK.̂  

1221 

1232 

124.1 

124h. 

125.) 

126( i 

CRQL 

0.05 u g l 

0.1 ug I 

0.1 ug I 

0.05 ug I 

0.05 ug 1 

5 ug 1 

1 i ig l 

1 uy I 

2 ug I 

1 ug 1 

I u g l 

I « g l 

1 ug 1 

; : • • • : • : • : • : • : • : • : ' ; : • - Y ' V - V - j o x - . / ' ^ ; ; : : ' : : : . • ••.:•:•:•.:••:•.••;•:•;•:•:•:•:•:•:•:. ••::^ :•:•:•:•:•: : v : : : : o . • ; • : • > • ; • : • : • : • : . • . • ^ ; • : ; ; ; ; ^ ; ; : ^ ^ ; : : • ; • : • : • : • : •:•;•:•;•.-•.•.:•.: ••:•:••:• 

0.5U 

O.IU 

O.IU 

0.05U 

0.05U 

5U 

lU 

2U 

lU 

lU 

l U 

lU 

lU 

0.5U 

O.IU 

O.IU 

0.05U 

0.05U 

5U 

lU 

2U 

lU 

lU 

lU 

lU 

lU 

0.5U 

O.IU 

O.IU 

0.05U 

0.05U 

5U 

lU 

2U 

lU 

lU 

l U 

lU 

lU 

0.5U 

O.IU 

O.IU 

0 .05U 

0.05U 

5 U 

lU 

2U 

lU 

lU 

lU 

lU 

lU 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N / A 

N/A 

N/A 

TCL COMPOUND QUALIFIERS 
J 
U 
B 
D 
r. 
p 

DEFENITION 
Indicates an estimated value 

Compound was anak-zed for but not detected. 

Compound is found in the associated blank as well as in tile sample 

Tl>is flag indicates all compounds identified in an anabbis at a secondarN' dilution laclor. 

This flag identifies compounds whose concentrations exceed the calibratit.n range of the GC/MS instniment 

Indicates there is a greater than 25°<i dilVerence lor detetled coiicentralioEis between two GC columns 
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Surface Water Sampling Results 

A-15 

CLP SAMPLE NUMBER 
(ETE^-organics, MESY=inorganic$) 

DATE SAMPLE COLLECTED 

TIME SA\U'LE COLLECTED 

SAMPLE DEPTH 

Q.VQC DESCREPTION Of applicable) 

E T U 3 
MESY43 

3/17/93 

935 

MS.'MSD 

ETU4 
MESY44 

3/17/93 

1200 

ETU5 
MESY45 

3/17/93 

1200 

DiipofETLJl 

ETU6 
MESY46 

3/17/93 

1510 

Background 

ETL51 

3/17/93 

800 

TnpBl.ink 

COMI'OUNl) DETECTED (ug/l) 

SEMI-l OLA TILE ORGA.MC COMPOLSDS 

hexachlorocvclopentadiene 

2.4 6-tiichlcrophenol 

2.-1 5-trichlorophenol 

2-chlorona;)hlhak'ne 

2-iiitro.inil;iie 

dimetlulpltlulatc 

aceiiaphth\leiie 

2.'.)-dimtioiohienc 

3-iiitroaiiiliiie 

acenaphthene 

2.4-diiutrophenol 

4-iiitroplieii()l 

dibenzofuran 

2.-4-dinitiolchieiic 

diJtli\lphtl-alate 

4-chloi3phcii\l-phenyl ether 

niicrene 

4-n]troaniliiie 

4.')-dinitro-2-ineth\iphenol 

n-n!trosodiplun> lamine 

4-broniopheinl-phenyl ether 

he\Jchlorobetizere 

|xntaclilorophenol 

phenaiithrene 

aiilliracene 

carbazole 

di-ii-btit\lplnluilale 

lliiiraiithciic 
\ \ I i l l C 

CRQL 

10 ug I 

10 ug I 

25 ug I 

10 ug I 

25 ugl 

10 ug I 

10 ugl 

10 ug I 

25 ug 1 

10 ug 1 

25 ug I 

25 ug I 

10 ug I 

10 ug I 

10 ug I 

10 ug I 

10 ug 1 

25 ug I 

25 ug I 

10 ug I 

10 ug I 

10 ug I 

25 ug I 

10 ugl 

10 ug I 

10 ugl 

10 ug I 

10 ug 1 
10 uy 1 

IOU 

IOU 

25U 

IOU 

25U 

IOU 

IOU 

IOU 

25U 

IOU 

25U 

25U 

IOU 

IOU 

IOU 

IOU 

IOU 

25U 

25U 

IOU 

IOU 

IOU 

25U 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

25U 

IOU 

25U 

IOU 

IOU 

IOU 

25U 

IOU 

25U 

25U 

IOU 

IOU 

IOU 

IOU 

IOU 

25U 

25U 

IOU 

IOU 

IOU 

25U 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

25U 

IOU 

25U 

IOU 

IOU 

IOU 

25U 

IOU 

25U 

25U 

IOU 

IOU 

IOU 

IOU 

IOU 

25U 

25U 

IOU 

IOU 

IOU 

25U 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

25U 

IOU 

25U 

IOU 

IOU 

IOU 

25U 

IOU 

25U 

25U 

IOU 

IOU 

IOU 

IOU 

IOU 

25U 

25U 

IOU 

IOU 

IOU 

25U 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N.'AI 

N.'Ai 
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Surface Water Sampling Results 

A-16 

IcLP SAMEM.E NUMBER 
(ETE^organics, MESY=inorganics) 

DATE SAMl'LE, COLLECTED 

TIME SA^u'LE C O L L E C : T E » 

SAMPLE DEPTH 

I Q A / Q C DESCREPTION (if applicable) 

ETU3 
MESY43 

3/17/93 

935 

MS/MSD 

ETU4 
MESY44 

3/17/93 

1200 

ETU5 
MESY45 

3/17/93 

1200 

DiiporETL-ll 

ETU6 
MESY46 

3/17/93 

1510 

Background 

ETL51 

3/17,/93l 

800 

Trip Bkink 

lC0M]'0E)ND DETECTED (ug/l) 

ISE.ML I OLA TILE ORGASIC COMPOLSDS 

Ibiitvlbeiizvlphthalate 

J3,3dichloiot>.'nzidine 

|benzo(j)arthracene 

jclin.sene 

|bisi2-eth\lhe\>l)phthalaie 

|di-it-CK:t\lplul alale 

|beiizo( ri)lliiorjntliene 

|tKMizo(K)niionnthene 

tK.Mizo(.i)p\retie 

|mdeno'' 1,2,.3-.;d)p\Tene 

|dibenzo(a,:i)aiithracene 

|hcnzo(^,h,ripi.T\lene 

1 CRQL 
10 ugl 

to ug I 
10 ugl 

10 ug I 

10 ug I 

10 ugl 

10 ugl 

10 ugl 

10 ugl 

10 ugl 

10 ug 1 

10 ug 1 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 
IOU 

IOU 

IOU 

IOU 

IOU 

lOU 

lOL 

lOL 

lOL 

lOL 

lOL 

lOL 

lOL 

lOL 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

IOU 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

\l>ESTlCIDES/PCHs 

alpha-BllC 

bela-BHC 

della-BHC 

k;aiiun,i-BHC (Lindane) 

|heptachlor 

jaldrin 

|heplaciilor epoxide 

endosulfan 1 

Idieldrm 

4,4-Dl)E 

lEn.lriii 

1-ndosiilfan U 

4.4-Dl)D 

l-n..losiilfa:i sulfa.e 

•) 4-1)1 )T 

CRQL 

0.05 ugl 

005 ugl 

0.05 ugl 

0.05 ugl 

0 05 ugl 

0.05 ug 1 

0.05 ugl 

0.05 ug I 

0.1 ugl 

0.1 ugl 

0.1 ugl 

0.1 ugl 

0.1 ugl 

0.1 ugl 
0.1 ugl 

0.05U 

0.05U 

005U 

0.05U 

0.05U 

0.05U 

0.05U 
0.065P 

O.IU 

O.IU 

O.IU 

O.IU 

O.IU 

O.IU 
0 iu | 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

0 lU 

0 lU 

O.IU 

O.IU 

O.IU 

O.IU 

o.iu| 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

0.05L 

0.05L 

0.05L 

O.IU 

OIL 

O.IU 

OIL 

O.IL 

O.IL 
0 IL 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

0.05U 

O.IU 

O.IU 

O.IU 

O.IU 

O.IU 

O.IU 
0 iu | 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A| 



September 7, 199' Toledo Tie Treatment Site SI Report 

Surface Water Sampling Results 

A-18 

ICLP SAMPLE NUMBER 
(El L/=()rganics, MESY=inorganics) 

DATE SAMPLE COLLEC TED 

TIME SAMPLE COLLECTED 

SAMPLE DEPTH 

I Q A / Q C D E S C R E P T E O N (if applicable) 

ETU3 
MESY43 

3/17/93 

935 

MS'KtSD 

ETU4 
MESY44 

3/17/93 

1200 

E T U 5 
MESY45 

3/17/93 

1200 

DupofETLJl 

ETU6 
MESY46 

3/17/93 

1510 

Background 

ETL51 

3/17/93 

800 

Trip Blank 

I A N A L Y T E D E T E C T E D (ug/l) 

\TAL METALS/CVASIDE 

|alaininiiin 

|aiiiiiiioin 

|arscnic 

|barium 

Ibcp. Ilium 

|cadinit>m 

|calciutii 

|clir(iinium 

[cob, lit 

[copoer 

| ll Otl 

led 

| i i i . i i : i ie : - i i ini 

liii.iiiyaiiese 

incicur-. 

iii.kel 

Ipciassiiiin 

sclcniuiii 

silver 

|sodiun"i 

tli.dliuiii 

|van.idium 

|zinc 

|c\aiiidc 

1 CRDL 
40 ug I 

12 u g l 

2 u g l 

40 ug / 

I u g l 

I ug 1 

yooougi 
2 ug 1 

10 u g l 

1 -•> " K 
20 ug 1 

0 6 u g l 

\t 000 u g l 

3 iig 1 

0.1 ug 1 

S ug I 

llOOOugl 

I ug 1 

2 ug I 

1000 mg I 

2 u g l 

10 ug I 

4 u g l 

2 ug I 

• : : : ; - ; : • : • : : : • : • : : : • : • : • : • • : • : • : • 

1700 

32U 

2.58 

608 

lU 

4U 
54500 

8.48 

8.28 

148 

3270 

20 3 

12600 

247 

0.2U 

148 

301 OB 

I.IB 

5U 

198000 

2.38 

6.98 

93 

IOU 

315 

32U 

1.38 

36.58 

lU 

4U 

65000 

6U 

6U 

1448 

884 

4 

13100 

194 

0.2U 

I2U 

25808 

1.18 

5U 

93500 

lU 

5U 

31.4 

lOUi 

276 

32U 

1.38 

36.58 

lU 

4U 
64400 

6U 

6U 

6.98 

811 

3 9 

12900 

190 

0 2 U 

I2U 

2360B 

lU 

5U 

94600 

lU 

5U 

29.1 

IOU 

1030 

32U 

1.4B 

23.58 

lU 

4U 
30400 

6U 

6U 

5.28 

1150 

3.6 

6420 

29.4 

0.2U 

I2U 

26508 

lU 

5U 

4790B 

lU 

5U 

13.9B 

IOU 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N./A 

N./A 

TAL \ N A L Y T E QUAE.IFIERS 

B 

U 

DEFENITION 1 

Value is real, but is above instniment detection limit and below CRDL | 

Anahte was anahzed for but not detected | 

file:///NALYTE
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